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ABSTRACT
Reported were estimates of hearing levels of

noninstitutionalized children aged 6 to 11 years In the United States
in relation to their demographic and socioeconomic background.
Findings are results of individual monaural pure-tone air-conduction
audiometric tests, conducted as part of the Health Examination Survey
of 1963-65. In the survey 7,119 children were examined as
representatives of the American child population. Survey findings
were limited to test results for the better ear. Detailed statistical
results in relation to selected demographic and socioeconomic
characteristics were provided in terms of the 1951-American Standard
Association reference values. No consistent pattern of differences
between white and Negro children was found. White children were found
to have better hearing on the average than Negro children at the
middle of the test range. In general, children living in the South
were found to have somewhat less sensitive hearing, while children
from the West had more sensitive hearing. No pattern of differences
between urban and rural children was reported. The major significant
finding was that hearing sensitivity increased with parent education
and family income. (CB)



ao

.07 n't/

tH
SSS

-0

: -
%

&it

55-

4 I 1NCIIS
1 )

s

IY \
11-10

earin evels of

Cbildren by Demographic and*

zSocideconomic Characteristics

United States

'U. S. DEPAsRTMENT OF

HEALTH, EDUCATION, AND'WELFARE
.Public FloaIth Sorvico

Health Services and Mental 'Health Administration



Series 11 reports present findings from the National Health Examination
Survey, which obtains data through direct examination, tests, and meas.
ureu, ants of samples of the U.S. population. Reports 1 through 38 relate
to the adult program; additional reports concerning this program exe
forthcoming and will be numbered consecutively. The present report is
one of a number of reports of findings from the children and youth
programs, Cycles Il and III of the Health Examination Survey. These
reports, emanating from the same survey mechanism, are being pub-
lished in Series 11 but are numbered consecutively beginning with 101.
It is hoped this will guide users to the data in which they are interested.

Vital and Health Straistics.Saties 1,1No. 111

Vat slue by the etipeeintendent o Doman% the. Clevetement Pe MN Mee, Weehhigten, 13.0. 20102 P. lee 80 0604



4

Data from the
NATIONAL HEALTH SURVEY

U,S. DEPARTMENT OF HEALTH,
EDUCATION lb WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS SEEN REPRO.
MAN EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG.
INATING IT. POINTS OF VIEW OR OPII.4.
IONS STATED CO Nor NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU.
CATION ''.0SITION OR POLICY.

Series 11
Number 11V

Hearing Levels of

Children by Demographic and

Socioeconomic Characteristics

United States

Hearing levels in the better ear of children 6.1.1years
of age, by regi.on, race, size of place of residence,
grade in school, and selected economically related
variables.

DHEW Publication No. (HSM) 72.1025

U.S. DEPARTMENT OF HEALTHADUCATION, AND WELFARE
Public Health Service

Health Services and Mental Healih Administration
National Center for Health Statistics
Rockville, Md, February 1972

3



4

NATIONAL CENTER FOR HEALTH STATISTICS

THEODORE D. WOOLSEY, Director

PHILIP S. LAWRENCE, SccD Associate Director

OSWALD K. SAGEN, Ph.D., Assistant Director for Health Statistics Development

WALT R. SIMMONS, M.A., Assistant Director for Research and Scientific Development

JAMES E. KELLY, D.D.S., Dental Advisor

EDWARD E. MINTY, Executive Officer

ALICE HAYWOOD, Informatio: Officer

DIVISION OF HEALTH EXAMINATION STATISTICS

ARTHUR J. McDOWELL, Director

PAUL T. BRUYERE, M.D., Deputy Director

HENRY W. MILLER, Chief, Operations and Quality Control Branch

JEAN ROBERTS; Chief, Medical Patistics Branch

PETER V.V. HAMILL, M.D., Medical Advisor, Children and Youth Program

COOPERATION OF THE BUREAU 3F THE CENSUS

In accordance with specifications established by the National Health Sur .
vey, the Bureau of the Census, under a contractual agreement, participated
in the design and selection of the sample, and carried out the first stage of
the field interviewing and certain parts of the statistical processing.

Vital and Health Statistics.Series 11.No1111

DMA, Publication No. (HSM) 72.1025
Library of Congress Catalog Card Number 764.1028.1



4

Introduction

CONTENTS

Hearing Level Measurement

1

2

Findings 3
Race 3
Region 5
Size of Place of Residence 7
Family Income VP 8
Education of Pa..ent 9
Grade in School- 11

Summary 11

References

List of Detailed Tables

13

14

Appendix I. Statistical Notes 42
The Survey Design 42
Reliability 42
Sampling and MeAsurement Error 43
Small Categories 45

Appendix Il Demographic and Socioeconomic Variables and RelatedTerms- 46

Appendix III. Standards for Reference (Audiom9tric) Zero----------- 47

Ill



Data not available

SYMBOLS

Category not applicable

Quantity zero

Quantity more than 0 but less than 0.05 0.0

Figure dock) not meet standards of
reliability or precision

iv



HEARING LEVELS OF CHILDREN
BY DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS

Jean Roberts, Division of Het. lth Examinatim Statistics

INTRODUCTION

This is the second report on the hearing
levels of children 6-11 years of age in the
noninstitutionalized population of the United States
based on data obtained by individual pure-tone
air-conduction-audiometric testing in the Health
Examination Survey of 1963-65. It contains these
findings across selected demographic and socio-
economic variables.

The Health Examination Survey is one of
the major programs of the National Center for
Health Statistics authorized under the National
Health Survey Act of 1956 by the 84th Congress
as a continuing Public Health Service function
to determine the health status of the population.

Three different survey programs are utilized
in the National Health Survey.1 The Health Inter-
view Survey, in which health information is col-
lected from samples of people by household
interview, is concerned primarily with the impact
of illness a Id disability within the various
population groups. The Health Resourcesprogram
obtains health data as well a:4 health resource
and utilization information thrcugh surveys of
hospitals, nursing homes, and other resident
institutions and the entire range of personnel
in tile health occupations, The Health Examination
Survey, from which the data in this report
were obtained, collucts health data by direct
physical exLmination, tests, and measurements
performed on samples of the population, The
latter program provides the beat way of obtaining
actual diagnostic data on the prevalence ofcertain

medically defined illnesses. It is the only way
to secure information on unrecognized and undiag-
nosed conditions and on a variety of physical,
physiological, and psychological measures within
the population. It also provides demographic
and socioeconomic data on the sample population
under study to which the examination findings
may be related.

The Health Examination Survey is conducted
as a series of separate programs or cycles each
of which is limited to some specific segment of
the U.S. population and to specific aspects of
health. In the first cycle, data were obtained on
the prevalence of certain chronic diseases and
on the distribution of various physical and phys-
iological measurements for a defined adult popu-
lation as previously described.2,8

For the second cycle or program, on which
this report is based, a probability sample of the
noninstitutionalized children 6-11 yeirs of age in
the United States was selected and examined.
The exaMination primarily assessed health fac-
tors related to growth and development. It included
an examination by a pediatrician and by a dentist,
testa administered by a r sychologisti and a
variety of tests and measurtnients by a tech-
nician, The survey plan, sample design, exam-
ination content, and operation of the survey have
been described in a previous report, 4

Field collection operation$ for this cycle
were started in July 1963 and completed in
December 1965. There Were 1,119 children
examined, q 96 percent of the '7,417 selected
in the sample, This national sample is closely



representative of the roughly 24 million nonin-
stitutionalized children 6-11 years of age in the
United States with respect to age, sex, race,
region, size of place of residence, and rate
of population change in size of place of residence
from 1950 to 1960.

Each child was given a standardized exam-
ination during his single visit by the examining
team in the mobile units specially designed for
use in the survey. Prior to this examination,
information was obtained Zrom the parent of the
child. This included demographic and socioeco-
nomic data on household members as well as
medical history, behavioral, and related data
on the child to be examined. Ancillary data on
his grade placement, teacher's ratings of his
behavior and adjustment, and nealth problems
known to the teacher were requested from the
school attended by the child. Birth certificates
for each child were obtained for verification of
his age and information related to him at birth.

Members of the Subcommittee on Hearing
in Children of the Committee on Conservation
of Hearing of the American Academy of Ophthal-
mology and OtolaryngologyDr. Raymond E.
Jordan, Chairman, Dr. Eldon L. Eagles, Exec-
utive Director, and otherswere advisors to the
Health Examination Survey in the hearing and
related ear, nose, and throat parts of the exam-
ination.5 Dr. Leo Doerfler from the University
of Pittsburgh was responsible for training the
technicians in testing of hearing and Mr. Kenneth
Stewart, University of Pittsburgh, for the instru-
ment calibration and environmental control as-
pects of hearing testing.

Statistical notes on the survey design, reli-
ability of the data, and sampling and measurement
error are shown in appendix I. Definitions of
the demographic and socioeconomic factors con-
sidered here are given in appendix

HEARING .LEVEL MEASUREMENT

Hearing threshold levels were determined
for the right and left ear of each child individ-
ually at eight frequencies-250, 500, 1000, 2000,

3000, 4000, 6000, and 8000 cycles per second
(cps).in an acousticidly treated room within a
specially constructed trailer in the mobile exam-
ining center using air-conduction earphones with

2

standard pure-tone audiometsrs calibrated in
accordance with the 1951 American Standard
Association specifications, as described previ-
ously.5,5 These instruments were modified by the
insertion of a 30-decibel attenuator so that
testing could be done to as low as 40 decibels
below audiometric zero in a stable part of the
range of the instrument. This was done because
it was recognized that children's hearing is
better than that of adults and would for the
majority test below audiometric zero.

Testing was done by technicians specially
trained in the use of a modifiedHughson-Westlake
method in which the tone was introduced first
at 60 decibels intensity, decreased by 10 decibel
steps until no response was obtained, then in-
creased 5 decibels and dropped 10 decibels until
the lowest point was reached at which responses
were obtained in 2 out of 3 or 3 out of 5 ascending
trials, Hearing thresholds so determined were
those corresponding to the weakest intensity of
pure tone produced in the audiometer earphone
that is just audible to the ear of the examinee
in the specified number of trials.

Performance of the room in attenuating
external noise was determined by acoustical
surveys conducted under normal test conditions
periodically throughout the cycle. These survey
findings, when compared with American Standards
criteria for background noise, indicated that the
environment was adequate for testing without
masking to about 20 decibels below audiometric
zero (re ASA-1951) at 250 cps, 2845 decibels
below at 500-2000 cps, and 40 decibels below
from 3000-8000 cps! Analysis of the test results
indicates no real evidence of masking from
external noise at frequencies lower than 3000
cps. Quality of the test results was further
controlled by daily and ireekly field checks and
monthly calibration of the audiometers in the
Mousdcs Laboratory of the University of

Pittsburgh,
During the hearing test when the child seemed

too fatigued to give reliable responses, the fre-
quencies of 3000 and 8000 cps were omitted.
Because the extent of missing data at these two
frequencies for the youngest children (6 and.7
years old) was very large, the national estimates
shown for them will be less reliable than for
the others, as previously described.5



Findings from the survey in this report are
presented in terms of the 1951 American Standard
for Audiometric Zero. The basis for converting
these findings to those in terms of the 1964
standard reference zero recommended by the
International Organization for Standardization and
recently adopted in the 1969 American National
Standard for audiometers is given in appendix III.

With modified audiometers used in this study
it was possible to obtain reliable estimates of
essentially the entire range of hearing thresholds
at each frequency. Mean and median values with
few exceptions do not differ significantly, mean
values usually being slightly higher (poorer
hearing) than the medians. Thus the thresholds
awong at least the larger subgroups of tht.Je
children appear in general to be fairly symmet.
rically distributed. For convenience, findings are
presented in this report in terms of meanhearing
levels across all demographic and socioeconomic
characteristics. Hearing levels at three percentile
points P25, P50, and P70 or the levels below which
25 percent, 50 percent, and 75 percent of the
child population fall, respectivelyare included
for the two major racial groups, the four regions,
and the various income classes to give some
measure of the variation in thresholds within
the child population.

FINDINGS

Only key measures of functional hearing
thresholds in the better ear and estimates for
speech based on themare considered here in
relation to the demographic and socioeconomic
baukground of these children.

Hearing of children tends to be less sensitive
(poorer) at the higher frequencies from 3000 to
8000 cycles per second than at the lower tones
from 250 to 2000 cps5 (figure 1 and table 1).
Mean thresholds, in terms of the 1951 ASA
standard for reference zero, were as expected
all significantly below (better than) what was
considered normal hearing 4t1 that standard which
had been based on findings among adults pri-
marily. The mean values (re 1951-ASA reference
or audiometric zero) ranged from a low of -9,5
decibels at 250 cps to -2,0 decivels at 4000 cps,
In terms of the 1964-ISO standard for reference
un audiometric zero (appendix III), except at 2000

-20

-10

10

ASA, 1951

ISO,
0000

110%0010
100 ,,

201 I I I I I I jj
3000 6000

250 500 1000 2000 4000 8000

CYCLES PER SECOND

Figure I. Mean hearing levels of children 6-11 years
of age at eight frequencies In terms of decibels re

audiometric zero--ASA 1951 and ISO 1964, United

States, 1963-65.

cps these mean hearing thresholds are con-
sistently less sensitive (poorer) than the levels
considered normal in the newer standard, ranging
from 2,2 decibels at 1000 cps to 6.9 decibels at
6000 cps. Only at 2000 cps d'o, mean hearing
thresholds of children remain (slightly) below or
more sensitive than the new "normal" values. The
decrease in relative hearing sensitivity with fre-
quency from 2000 cps on persists even in relation
to the new standard.

Race

White children on the average had better
hearing than Negro children in the middle fre-
quencies from 1000 to 4000 cps, mean differences
being large enough to be statistically significant
only at 3000 and 4000 cps (figure 2 and tables
2 and 3). At the extremes of the frequency
range, 250-500 and 6000-8000 cps, Negro children
tended to have just slightly more sensitive
hearing than white. This pattern generally per-
sisted throughout the age range but mean differ-
ences were not consistently significant throughout.
Mean levels for the other races are also shown
in table 10 but the sample used in this study was
not large enough to provide reliable national

3
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1.5
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500 cps 1000 cps 2000 cps

While Negro White Negro White Negro White Negro

3000 cps 4000 cps 6000 cgs 8000 cps

White Negro White Negro White Negro WhIte Negro

Figure 2. Moan hearing leyels'of white and Negro

children 6-11 years of ege at eight frequencies,

United States, 1963-66.

estimates for this small heterogeneous group in

the population,
Negro boys show fit similar pattern to that

for the total group but mean Negro-white differ-
ences in levels are large enough to be statistically
significant at 250-500 cps (Negromore sen-
sitive) and at 3000-4000 cps (Negroless sensi-
tive). Among girls, the Negro group generally
had poorer hearing than did the white except
at 8000 cps.

Further quantitative evidence of the lack of
any consistent racial differentials among children
in hearing sensitivity was obtained for convenience
by US8 of simple linear correlation techniques
where race is treated as a binomial variate
(excluding the less than 1 percent not classified
as white or Negro). At the essential speech
frequencies (average of 500, 1000, and 2000 cps)
a negligible relationship was found between hear-
Ing thresholds and race (rn,01±.031).

Hearing sensitivity among both Negro and
white children increased with age throughout
the frequency range in the study, mean differences

Table A. Mean, median, and semi-interquartile range in the distribution of hearing

thresholds of white and Negro children 6-11 years of age at eight frequencies:United

States, 1963-65
waa-- ..,..1

Frequency

White Negro

Mean Median 1/2( P75- P2s Mean Median 112 ( Plc P25)

Decibels re audim:tric zero (ASA-1981)

250 & & . mmm mmmm m -9.4 -9 , 8 3,8 3,7

500 mmmmmmmm ,m...moidammiam -8.9 -9,3 3.8 -9 .6 -9.8 3.8

1000 Upgamammaiamwoa4ftmai mmm alwaammoift -7 . 9 -8. 7 4.2 -7 .3 -8. 3 4,3

2000 cps -9.3 -9 . 6 3.8 . 4 3,9

3000 cps------------ -5. 3 -5.9 5.4 -3.5 -3,5 5,4

4000 mmmmmmmmmmm -2.3 -2.4 5.4 -0 4 4.0

6000 mmmmmmmm aftdmoi -2. 5 -2 .9 . -2.9 -3, 2 5.9

8000 cps -6 . 0 -7 .1 5.9 8 -7 .6 5,4
MEM.

NOTE: Semi -interquartile rangel12075-P2 s) which includes 12,5 percent of the distri-
bution above and 12,5 percent below the median CP60).

4
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between hearing levels for 6- and 11-year-olds
being large enough to be statistically significant
only at the lower tones from 250-1000 cps ano
at the highest frequency, 8000 cps, The fact
that the mean levels decreased slowly but con-
sistently with each year of age over the entire
age span to 10 or 11 years would probably
indiCate that this increasing sensitivity is due
to some factors other than the shorter attention
span and hence somewhat less reliable test
results among the 6- and 7-vear-old children.

The semi-interquartile range in the distri-
bution of hearing levels, half of the range between

the 25th and 75th percentile points and hence
includes 25 percent of the children, gives a rough
measure of the variation in hearing sensitivity
among them, As may be seen in tables A,
2, and 3, this semi-interquartile range is similar
for both racIal groups. It Is generally lower at
frequencies of 2000 rim or below (7 to 9 decibels)
than at the high tonal frequencies of 3000 cps and
over (11 to 12 decibels).

Findings from the 1958-60 study conducted
by the University of Pittsburgh-Committee on
Conservation of Hearing of the American Academy
of Ophthalmology and Otolaryngology among a

250 cps

Loss Below average Average Above average
goin gain gain

1000 cps

Lon Below average Average Above average
goln gain gain

3000 ape

Loss Below overage Aver age Above average
gain gain gain

6000 cps

Lois Below overage Average Above overage
galn galn gain

RATE OP POPULATION CHANGE

500 ape

- 15

- 10

-a

-15

-10

Loss Below average Average Above overage
galn goin

2000 CPS

gain

Lose Below average Average Ahove average
gain gain

4000 ape

.5 .
0

Lois Below average Average Above average
galn gMn

6000 cps

Lose Below avera41 Average bave average
gain gain

NATE OP POPULATION CHANGE

gain

Figure 3. Mean hearing levels of children 6.11 years of age at eight frequencies by region. United States, 196346.
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representative sample of over 4,000 children
between the ages of 5 and 14 years in the Pitts.
burgh, Pennsylvania, schools showed only small
white-nonwhite differences in hearing sensitivity
and no consistent trend.8 For the right ear,
slightly but not significantly better hearing was
found among nonwhite that.. white children at
250, 500, 6000, and 8000 cps and slightly poorer
hearing at 2000.4000 cps, on the average, a
different pattern than that for the left ear, where
mean thresholds for the nonwhite group were
slightly lower at all but 2000 cps. The findings
from the present study for the better ear are
in general somewhat similar to those for the
right ear of children in the Pittsburgh group.
However, the latter includes children of 5 and
12.14 years of age not in the present national

study, and the nonwhite group from Pittsburgh
includes both Negroes and other nonwhite chil.
dren limiting precise comparison,

Region

Children from the South were found to have
less sensitive hearing on the average than those
from other regions except at 6000 and 8000 cps,
where mean scores of children from theNortheast
wert higher (poorer hearing) (figure. 3 and
table 4), Children from the West had more
sensitive hearing than those from other regions
except at 4000 and 8000 cps, where the Midwest
group had somewhat lower mean levels, Mean
differences between the Western and SouthArn
residents were large enough to be statistically

Table B. Mean, median, and semi-interquartile range in the distribution of hearing
thresholds of children 6-11 years of age at six frequencies, by region: United

States, 1963-65

Region and measure

Mean
Mediar.

1/2 CP76- 40

Mean
Median

Northeast

Midwest

,Atp )...... o ooammftwaftmaa ..... aa
" "75 '25

Mean

8,o.uth

Medianaaaaasa ..... miaow aaaaaaaaaaaaaaa
1/2 (45. 48)ii aaaaaaaaaaa aaa aaaaaa rii a a a ai at a ilk

Mean
Median

Vg (P75- 5 )

West

aaaaaOMOAMMidOOMMOMMOdi

Frequency

250 500 1000 2000 4000 8000
cps cps Cps Cpe cps cps

Decibels re audiometric zero (ASA-1951)

.9.4 .9.0 -7.3 -9.0
-9.7 -9,4 -8,2 -9,5

3.8 4.0 4.7 4.0

-9.1 -8.8 -8.0 -9 0
.9.4 -9,2 -8.7 443
3.6 3.7 3.7 3,8

-8,0 .7,1 .8.5

-9,3 -8,7 -8,1 .9.1
3.6 4.0 4,5 3.6

.10.8 .10.0 .8,8
-11,0 -10,2 -9.2 40.3
4,5 4,3 4,2 4.0

.2. 0

-5.7
5.5

.2 . 7

.2,4
5,4

.1,, 0

.1,2
4,6

.2,4

.2,6
5,6

.5.1
- 6 , 3

6.0

- 7 3

.8, 2

5,6

.5, 2

-6,
6,0

-6 5
-7, 5

5,6

NOTE: Semi.interquartile range 112( P76-58) which includes 12.5 percent of the distri.
bution above end 12,5 percent below the median (40),

6



significant at the lower frequencies of 3000
cps or less,

Both boys and girls from the West had
lowor ean hearing levels (better hearing) than
those from other regions except at the 4000
and 8000 cps frevancies, However, at the other
extreme, girls from the South were found to
have poorer hearing than those from other sections
'of the country across the entire test range,
while boys from the South had the poorest hearing
(mean valltes) only at 2000-6000 cps.

By age the regional pattern was similar
but: less distinct than that for the total group
of children 6-11 years.

The consistency of the pattern of regional
differences in hearing sensitivity of children was,
tested very roughly using linear correlation
techniques. Here a negligible relationship was
founii with rs-.07*.040.

As may be seen in tables B and 5-8, varia-
bility in hearing levels as measured by the semi-
interquartile range is consistently slightly higher
among children from the West than for those
living elsewhere except at 1000 cps and the
two highest frequencies.' In all four regions
variability at test tones of 3000 cps or more is
greater than at the lower tones.

Size of Place of Residence

Children living in urban communities not
differentiated by size of place have hearing
thresholds that differ little on the average from
those living in rural areas of the country (tables
9 and 10 and figure 4). At fretiuencies of 250,
2000, 6000, and 8000 cps urban dwelle s have
slightly more sensitive hearing than tl air rural
counterparts on the average, while ruralresidents
have slightly better hearing at 500, 1000, 3000,
and 4000 cps, However, none of the mean differ-
ences are large enough to be considered statisti-
cally significant.

Hearing levels did not vary consistently with
size of community for urban dwellers, Mean
thresholds for the essential speech range varied
from a low of -9,4 dB (re audiometric zero-
ASA, 1951) for children in urban places of 2,500
to 9,999 total population to -8,3 dB for those in
places of 25,000 or more population but living
outside the large urbanized areas (table 11),

13

1000 obi 2000 opo

Urban Rural Urban Rural

$000op

Urban Rural

8000 opt

Urban Rural Urban Rural Urban Rurol Urbon Rural

PLACE OF RESIDENCE

Figure 4. Mean hearing levels of urban and rural

ohlidren 6.41 years of age at eight frequencies,

United States, 1968.65.

differences which could easily be due to sampling
variability. The degree of association between
hearing thresholds (estimates for speech) and size
of place of residence is, as expected, negligible
(rip .02±.037),

Rats of Population Change.The extent and

direction of change in size of population of place
of residdnce from 1950 to 1960 was one of the
three axes of stratification used in the sampling
frame for this survey. It is considered to be
an index to the economic stability of the com-
munities in which these children reside. Places
in which there was an above-average gain during
the decade were perhaps more likely to have
a healthy expanding economy, while those expe-
riencing a loss might tend to be communities
with diminishing employment opportunities and

resources for development. It might be expected
that this factor would in turn be reflected to some
extent In the hearing sensitivity of the children
living there insofar as this might be affected
by the availability and adequacy of medical care.

No significant pattern of relationship exists
between hearing sensitivity of children and this
index of economic stability of their community

7
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South

4000 ape

.10

.6

0

-IS

Northeast Midwest South West

Northeoll Midwest

Weel
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6

Nottheost Midwest South W$0
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ANION
rlwir.TIENalli "7"

REGION

Figure 6, Mean hearing levels of children 6.11 years of age at eight frequencies by rate of population change 111
place of residence from 1060 to 1060, Uhited States, 106646,

of residence. Children living in places showing
an above-average gain in size tend to have
slightly but not significantly better hearing than
those from presumably less prosperous areas
throughout the test range with the slight exception
at the lowest frequency (figure 5 and table 12).
Those in areas of population loss except at the
highest frequency (8000 cps) generally have at
least as good or slightly more sensitive hearing
on the average than those from areas showing
moderate growth,

8

Family Income

Hearing sensitivity of children generally
increased with the size of their family's annual
income consistently throughout the test range
in this study (table 18 and figure 6). Mean thresh.
olds for those in the lowest income bracket,
less than $8,000, were significantly higher (poorer
hearing) than those from families with earnings
of $10,000 or $15,000 or more. Successive
differences from one income bracket to the next
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Speech (estimated)
- 15

2000 cps

- 10

.5

-15

-10

.5

Less than 3,0O0 - $5,000- 7,000. $10,000. $15,000
$3,000 $4099 $6,999 9,990 $14,999 or more

4000 cps
-15

-10

'OM+

Less than 000- 10,000. 15,000
$3,000 4,999 $9,990 9,990 14,999 cc Mote

8000 CP

Less than 3,000- 5,0000 7 00- 10,000. 15,000
$3,000 4,999 $6,999 9,999 14,999 or more

ANNUAL FAMILY INCOME

Lees than 3 0 5,000- 00
$3,000 4,999 6,999 9,999 14,999 or more

ANNUAL FAMILY INCOME

Figure 6. Mean hearing levels of children 6-11 years of age at selected frequencies by annual family income,

United States. 1963-66,

highest were generally not large enough,however,
to be considered statistically significant. The
degree of association tor the total group 6-11
years oi age at the speech levels was found
to be sign:ficant but of a low order (r.12±.018).

This paltorn of relationship of hearing Ben-
sitivity with size of family is found among both
boys and girls and at each year of age with few
exceptions.

At frequencies above 250 cps, girls were
found to have slightly more sensitive hearing
than boys, on the average, with few exceptions
across all income levels.

Variability in he ing sensitivity as measured
by the semi-interquartile range showed no con-
sistent pattern of relationship to family income
for these children (tables C, 14, and 15),

Education of Parent

Hearing sensitivity of children on the average
was found to increase with the number of years
of formal schooling completed by the parent
who was considered head of the household (table
16 and figure 7). Mean differences between hearing
thresholds of those whose parents had the least
education and those with 4 years or more of
college work were statistically significant
throughout the entire test range of frequencies,
However, differences betwedn successive educa-
tional levels of parent were not generally large
enough to be significant, and occasional slight
deviations from the general pattern were found,
particularly for the substantially smaller group
at the 8-year level,
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Table C. Mean, median, and semi-interquartile range in the distribution of hearing
thresholds of children 641 years of age at six frequencies, by annual family income:
United States, 1963.65

Far.11y income and measure

Less than $3 000 Decibels re audiometric zero (CSA-1951)

Mean--
Meaan
1/2 ( P75- P25 )

Mean
Median

-ip )
78 25

3 ,000-$4,999

Mean .

Median

1/2( /75 P2S

$5,000-$6,999

Mean
Median
OcP75-65)

Meah
Median

$7,000-$9,999

U0,000414 999

1/2( P75 P25)

Mean.
Median
1/2(Prril

$15 000 or more

W MWW -WOW

-8.8 -8.1
.9.3 .8.8
3.8 4.2

-9.1 -8.6
.9.5 -8.9
3.8 4.2

-9.4 -9.0
-9.7 -9.4
3.8 3.9

-10.1 -9.6
-10.2 -9.7
3.8 3.8

.10.0 -9.4
-10.1 -9.6
3.7 4.0

-10.7 -10.6
-10.5 .10.5
3.8 4.0

10

16

.6.9 -8.0 .0.7 -5.4
-8.0 -8.7 .0.8 .6.4
4.8 4.0 4.4 59

-7.4 -8.8 -1.2 -5.6
.8.2 .9.3 -1.0 -6.7
4.7 3.9 4.8 6.0

-7.8 -9.1 -2.1 -5.9
-8.7 -9.6. -2.3 -7.1
4.2 3.8 5.3 6.0

-8.2 -9.7 -2.7 -6.5
-8.9 -9.9 -2.8 -7.7
3.7 3.6 5.4 5.6

-8.5 40,1 -3.6 -6.9
-9.1 -10.1 -3.7 -8.0
3.8 3.8 5.6 5.4

.10.0 -10.5 -3.6 4.2
-9.9 -10.6 .3.9 .8.2
4.0 4.0 5.4 5.5



Speech (estimated) 2000 Cps

9-11 12

4000 ape

_
13-15 10 11

Of Ms

- 15

- 10

Less than 5-7
5
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0-11 12

0000 elm

13.15 18 17
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LeisOmn 5-7 8 9-i 12 134 IS 17

5 or more
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5
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Of more

Figure 7. Mean hearing levels of children 6-11 years of age at selected frequencies by education of parent,

United States, 1969.65.

The negative relationship between hearing
levels of children and education of their parents
(hearing sensitivity increasing with education)
was slightly stronger than that with income
(140.14 ± .025), Even when tt:e income level of
the family is held constant, since a relatively
high correlation exists between income and educa-
don (ri.58), there is still a small but significant
negative relationship of hearing sensitivity with
education of parent (r.-.09) although it has been
reduced by about one-third.

Grade In School

Mean hearing thresholds as, shown in table
17 show a similar pattern of increasing sen-
sitivity with grade to that with age of the child
as would be expected since the majority of chil-
dren are in the normal grade placement for
theft' age. Since the age range in this survey

was 6-11 years, children in the kindergarten
or seventh grade at the time of the examination
are relatively smaller groups and cannot be con-
siaered typical of either the total or normal
group of children in these two grades. The
hearing test findings, however, should be closely
representative of noninstitutionalized children In
grades 1.6.

SUMMMY

This report contains estimates of the hearing
levels of noninstitutionalized children 6.11 years
of age in the United States in relation to their
demographic and socioeconomic background. The
findings are based on individual monaural pure.
tone air.conduction audiometric test results for
examinees in the Health Examination Survey Of
1963-65, In the survey, a probability sample
of 7,417 children was selected to represent the



24 million noninstitutionalized children of this
age in the United States, Of these, the 7,119
examined, or 96 percent, were closely repre-
sentative of the American child population from
which the sample was drawn with respect to age,
sex, race, region, and other available demographic
and socioeconomic variables.

Findings in this report are limited to test
results for the betel' ear, Comparisons between
mean thresholds in decibels based on both the
1951-ASA audiometric zero and the 1964-ISO
audiometric zero at each of the eight test fre-
quencies-250, 500, 1000, 2000, 3000, 4000, 6000,
and 8000 cpsare included. The results in relation
to the selected demographic and socioeconomic
characteristics are presented in terms of the
1951-ASA reference values.

No consistent pattern of white-Negro differ-
ences in hearing sensitivity of American children
was found. White children had better hearing
on the average than Negro children at the middle
of the test range-1000-4000 cycles per second
but only at 3000 and 4000 cps was the difference
statistically significant. At the extremes of the
test range the racial differences were negligible
but in the opposite direction. Hearing sensitivity
increased with age for both Negro and white

children up to 10 or 11 years, The degree of
variability among children in this faculty was also
Rimilar for both racial groups.

Children living in the South were found to
have somewhat less sensitive hearing, except at
6000 and 8000 cps, while those from the West
had more sensitive hearing, except at 4000, and
8000 cps, than children from other sections of
the country. However, the mean differences were
statistically significant only between the extremes
of the regional groups at the lower frequencies
under 4000 cps,

No real urban-rural differences or differ-
ences in size of urban place of residence were
found among these children,

The only really significant pattern 'of rela-
tionships of hearing sensitivity of children tO
these demographic and socioeconomic character-
!sties was with education of their parents and
income of their families. Hearing sensitivity in-
creased with the amount of formal schooling
of their parents and also with the income level
of their families. The association with education
was slightly stronger (r.-.14) than that with
inbome (ra-.12), but significant mean differences
in hearing thresholds were found between the
extreme groups in both factors.
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Table 1, Mean hearing levels at eight frequencies and estimates for speech of children, by race, age, and
80X: United States, 1963.65

Age and sex

250 cps 500 cps 1000 cps

Total White Negro
Other
rcles

Total White Negro
Other
races

Total White Negro
Other
races

Both sexes

6.11 years

6 years
7 years
8 5esrs.. . ..

9 years
10 years
11 years

.Boys,

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Girls

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Both sexes

6-11 years

6 years . .. . .

7 years
8 years
9 years .
10 years
11 yearsaa.00mafthisoido

NY!
6.11 years....

6 yearsaasmauftas .....

7 yeara
8 years
9 yearsa.aseasseaseata
10
11 years...-.

is
6.11 yeats.....

6 years..
7 years
8 years
9 yGf5 ... 0

19 years

-9,5 -9,4 .9,7

Decibels re audiometric zero (ASA-1951)

-13,3 .9,0 .8.9 .9.6 -10.4 .7.8

-7,4
.8.2
-9.8
.9.8

-10,8
.11,0

-9.8

-7.2
-8.3
-9.8
-9.7

- 10.8

.10.8

-9.6

.8.0

. 7,9

-9.7
.10,0
-10.8
-11.8

-10,7

-10.8
.9.0

-11,2
.12,2
-15.0
-13.1

-14,4

.7,2
-7.6
.9.1
-9.2

-10.4
-10,4

-8.8

-7,0
-7.4
-9.0
- 9.1

.10.4
-10.2

-8.6

.8.2

.8.0

.9,4

.9.6
.10.2
.11.7

.10,0

.5.3
.11,0
.5.0

.13.0

.10.8
.4.6

.11.0

-6.6
.6.9
.7,5

-9.0
.9,1

.7.6

-7.9 .7,3

.6.6

.6,8
-7.6
.8.1
-9.1
-9.1

.7,6

-6.2
.6.8
.6.5
.7.3
-7.5
-8,8

.9.6

.6.1
-8.4
.7.5
.9.4

-15.0
-2.8

-7.2 -10,5

-7.6
-8.6
- 9.8

-10.4
11.2
11.4

.9.2

-7,4
- 8.6

-9.6
-10,2
- 11.0
-11.2

.9.2

-8.9
.8.2

.10.6
-11.6
-12.3
-13.0

.8,8

-12.5
-9.6

.12.5

.11.8

.22.5
-19.4

.12.4

-7.0
.7.4
-8.5
.9.6

-10.2
-10.6

-9.1

-6.7 -9.2 .6.9
-7.3 -8.0 -14.6
-8.4 -9,2 -2.5
-9,4 -10.4 -11.1

-10.0 -11.3 -17.5
-10.3 -12.2 -13.4

-9,1 - 9.2 -9.9

-6.4
-6.6
- 7.0

-8.4
.8.6
- 9.0

- 8.1

.6.3
-6.6
- 7.1

-8.3
-8.8
- 9.0

-8.2

-6.3
- 6.5

-6.3
-8.4
-7.1
.8.8

-8.4
-11.8
-7.5
.7.5

-22.5
-8.2

-9.0

- 7.2

. 8,0

-9.9
.9.2

.10.5

-10.6

-7.2
- 8.0

-10.0
-9.2

-10.6
. 10.6

-7.4
- 7,8

-9.0
-8.7
.9.4

.10.8

-12.0
.11.8
-12.2
-14.6
42,5
.10.0

.7.4
-7.8
-9.8
.9.0

-10.8
-10.2

- 7.4

-9.8
.8.8

-10.9
-10.1

-7.4
-8.2
-9.6
-9.2
-9.2

.11.4

-7.0
-11.0
-12.2
.16.4
-10.4
-0,2

-7.0
-7.2
-8,0
-7,8
-9.4
- 9.3

.7.0
-7.2'

-7.9
-9,5
-9.4

-6,4
- 7.2

-7.0.
-6.3
-8,2
-9.0

-7.5
-9.0
- 9.0

-13.2
.12.5
.1,2

2000 cps 3000 cpa 4000 cps

Total White Negro
Other
races

Total White Negro
Other
races

Total White Negro
Other
noes

-9,2

Decibels re audiometric zero (ASA-1951)

.9.3 .8.4 -10.4 .5,2

.8,2
-8,7
.9,3
.9,4
-9,8
.9,6

-8,9

-8;2
.8,8
.9,4
.9.4

.10,0
.9,5

-8,9

.8,0
-7,7
.8,2
.8.7
.8,3
.9.4

.8,5

.10,8
-7.2

-10,4
-10,1
.7,1
-5.4

-10,8

.4,6
-4,4
.5,2
.5,0
.5.8
-5.5

-5.3 -3.5 -9,5 -2,0 -2.3 -0.4 .1.8

.4,4

.4.7
- 5.6

-5.2
.6.0
- 5.5

- 2,9 -7.5
.2.6 -10,6
-3,0 .2.9
.3,4 .10,1
.4.0 .11.6
.4,8 .2,8

- 1,2

- 1,4

.2,0

1:6
.2.6

-5.0 -3.6 .9.3 .1.9

.8.0

.8.5
-9,0
.9,3
.9,6
.9,2

-9,4

.7,9

.8.6

.9.1

.9.2

.9.6

.9.2

.9.6

.8.0
-7,9
.8.4
.9.4
.8.4
.9.4

4,3

.9,7

.12.5

.10.6

.17.5
.4.0

40.2

-4.0
.4.0
.4,8
-5.2
.5,5
.5,2

.5.5

.4,1
-4.3
.5,1

-5.7
.5.2

:1:2
.3.4 .2,5 .2.0
.4.6 .6.9 .2,2

.5.8 .3.5 .9.6 .2,2

- 1,4

-1,6
.2,3
-2,4
.363
.2,8

-2,1

-0,1
+0.1
+0,2
+0.1
.0,4
.1,8

-0,4

+2,2
.1,9
.2.9
-1,6
.4.2
+8.4

.1.2

.1,3
-2,2
- 2,3

.3.0

.2.6

.2,6

+0.2
0,0
.0,4
.1.4
+0.8
.2,0

.0,4

.8.0

.9,0

.9.7

.9.6
-10.1
.9.9

.8.6

.9.1

.9.9

.9.7
.10.4
.9.9

.8,2 .13.6
- 7.7 .8.7
.8.3 .9,9
.8.1 .12.0
.8.2 .i.1
.9,6. .7

.5.4
-5,0

.4.9

.6.2

.5,9

I.

21

. . 1

.6.2

.6.4

.6,0

.2,8 .1.6

.3.3 .12.5

.2.9 .7.2

.2.5 .14.7

.4,7 .6.0

.5,1 .1.8

.1,5

.1.11

.2,0

.2.0
-3,6
.2,8

.1,7

.2,0
-2.4

-3,0

.0.6

.0,2
+0,4
+1,4
.1.6
.1,8

-2,7

.1,9

.7.5
-6,2
.3,0
.7.5

.1,2

+0.9
-1.6
.2,2
. 3,2

.8.8
+5,0

15



Table . Mean hearing levels at eight frequencies and estimates for speuch of children, by race, age, and sex:
United States, 1963.65 Con.

Age and sex

Both sexes

..11 years

6 years
7 years
8 years .... ..
9 years.
10 years
11 years

Boys

6-11 years-.

6 years
7 years
8 years.
9 years
10 years
11 years

Cirls

6-11 years....

6 years
7 years
8 years
9 years
10 years
11 years-. ------

6000 cps 8000 cps

Total White

16

Negro
Other
races

Total White Negro
Other
races

INIIMMIN

Total

Decibels re audiome ric zero (ASA 1971)

Speechl

-2 5 .2,5 -2,9 .3 5 .6.1 .6.0 .6.8 -10.2 -8.6
I

.8.7 .8.5 40,2

.2.0 -1.9 .2.7 +1.1 -4.5 -4.2 .6.2 -5.3 -7.4 -7.3 -7,6 .8.6

.2,2 .2,2 -1,9 +1.6 -5.6 -5.4 .6.1 -6.9 .7.7 .7.7 -7.6 .9.0

.3.4 .3,3 .3.5 .2.9 -6.7 .6.6 .6.7 -11.2 .8.6 -8,7 -8,0 .7,5
-2,6
.3,0

-2,4
1s

-3.1
-2.4

.4.0
-3.8

.6.6
-6.6

.6.5

.6.7
-6.6
-5.9

.9.4
.14.6

.8.9

.9,8
-8,4
-9.9 .8.i

-10.6
-10,4

.2,4 .2.2 -3.5 .0.4 .6.6 -6.3 -8.5 -6.0 -9.7 -9,7 -9.9 .3.7

-2.4 -2.1 .3,5 -5,6 -5.8 .5.6 -6,4 -11,1 .8.4 .8,4 .8.6 -10.4

-1,8 -1.6 -3.3 +0.3 -3,7 -3.3 -6.0 -2.5 .7.1 .6.9 -7.7 .9.0
.2.0 .2,0 -2.0 +1,0 -5,6 -5.6 -7.5 .7.4 -7.4 -7.5 -11.8
.2,8 -2.5 -4,8 .2.5 -6.0 -5.7 .7.1 -8.2 -8,2 -7.9 .7.5
-2.6 -2.2 -5.0 -7.7 -6.7 -6,7 -6.1 .16.2 .9.1 .9.0 .9,5 .9,4
-2.6 .2.6 -1:9 -12.51 -6.4 -6.6 -5.1 .22.5 -9.4 -9.4 .9,0 .17,5
-2,0 .1.7 -4.3 -9.2 -6.2 .5.7 -9,3 -0.2 -9.6 -9.6 -10.1 -8.2

-2.9 -3,0 -2.3 4.8 -6.5 -6.4 -7,1 -9,4 -8.9 -8,9 -8,3 -10.0

-2.3 .2.3 -2.4 -1.5 .5.4 -5.1 -6.6 -9.0 -7.8 -7.8 -7,6 -10,6
-2.4 -2.5 -2.0 -1,5 -5.6 -5,3 -7,3 -9.6 -8,0 -8.0 -10,2
.4.0 -4.2 -2.5 77.5 .7.5 -7,6 -6.5 -12.5, -9.0 -9,1 -9,9

-2.6 -2.7 -1.4 -3.8 -6.5 -6.3 -7.4 -8,7 -8.8 -7,7 -13.8
-3.4 -3.5 -3.0 -2.5 -6.9 -6.9 -5.9 -10.2 -10.4 -8,7 -9,6
.2.8 -2.8 -2.9 +3.8 -7.2 .7.0 -7.9 -12.0 -9,8 .9,8 -10.0 .2.6,=.44

lAverage of hearing levels at 500, 1000, and 2000 cpa.



a

Table 2, Medians and quartile points1 in the distribution of hearing levels at 4111ht frequencies and
estimates for speech among white children, by age and sex! United Stater, 1963-65

250 cps 500 cps 1000 cps

Age and sex

p
45

Median Median P25 Median P75

Both sexes Decibels re audiometric zero (ASA-1951)

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

-12,3
-12,7
.13.8
-12,6
-13.9
-14.5

13.7

-8.3
-9.0
.9,4
-9,9

-10.2
-10,7

-9.9

-3,4

-6.1
.6,1
.6.5
.7.0

-12,1
.12.3
-13.4
-13.4
.14.1
.14.1

-13.1

-7.9
.8.3
-9.3
.9.4

-10.3
-10.3

.9,3

.2,4
-3.3
.5,3
-5.6
-6,4
-6,6

.5,2

-11.9
-12.1
-12.5
-12,9
-13.3
-13,1

.12,5

-7,8
-8.0
.8.6
.8.8
.9.4
-9.5

-8.6

-2.1
.2.5
.3,9
-4,4
-5,6
-5,8

-3,9

,Boys,

6-11 years

6 years
7 years
8 years
9.years
10 years
11 years

Girls

12,4
12.9
13.7
14.1
14.3
14.7

13,4

.8.4

.9.3

.9,9
.10.3
.10.7
-11,0

-9.6

.3,4
-5.6
-6.0
-6.5
-7,0
-7,3

-5.8

.11.9
-12,1
.13.1
-13.6
-13,7
-14.2

-13.4

-7.5
-8.1
-8.9
-9,7

-10.0
-10.4

-9.4

-1.7
-2.8
.4,5
.5,9
.6,3
-6,7

-5,5

-11.8
-12.0
-12.3
-13.0
.12.9
-13.0

-12.8

.7,7
-7.7
-8.2
-9.0
.9.1
-9.4

-8,8

.2,0

.1.9

.2.9
-5.1
-5.3
-5.9

-4.56-11 years

6 years
7 years.
8 years.
9 years.
10 years
11 years

12,2
.12.5
13.8
13.4
14.4
14,2

-8.3
-8.7

-10,0
-9.6

-10.6
-10.4

-3.5
.5.0
.6.1
-5.7
-6.9
-6.5

-12,2
-12.6
-13.7
-13.3
-14.6
-14,0

-8.2
-8.5
-9,7
.9.3

-10.6
-10.3

-3.2
.3.8
-5,7
.5,4
-6.6
-6.5

-12.0
-12.2
-12.8
-12.8
-13.6
-13.3

-7.8
-8.2
-8.9
-8.6
-9.8
.9,5

.2.1
-3.2
-5.1
-3.6
-5.9
-5,7

2000 cps 3000 cps 4000 cps

Both sexel

Pge Medtan
25

Median
75 2

Median P
78

Decibels re audiometric

75'94-221.2.5
zero (ASA-1951)

6-11 years

6 years
7 years

-12,9
.12,9

-8,8
-9.3

-4,4
-5,6

.10,7

.10,3
.5,4
-4,9

+0.5
+0,5

-6,4
.7,1

-1,3
-1.6

+11
+2,8

8 years -13,6 -9,9 -6,1 -11,4 -6,2 +0,4 .8,0 .2.2 +2,6
9 years -13.6 -9,7 .5,8 .11,0 .5,9 +0,k -8,5 -2,5 +2,5

10 years .13,9 -10,1 -6,3 .11.4 -6,6 -0,6 .9.4 .3,7 +1.5

11 wlars

ax,i2

.13,7 -10.0 .6.4 .11,2 .6.3 -0,2 -9,5 -3.6 +2,0

6.11 years -13,2 .9,4 -5,5 .10,8 4,5 +0,5 -8,1 -2,2 +2,6

6 years .12,6 -8.4 .3,3 .10,2 .4,8 +1,1 .6.2 .1,1 +3,4

7 years -12,8 .9,1 -5,4 .10,0 .4,2 +1,1 .6.7 .1,4 +3,0
8 years.... . .13,5 -9,7 .5,9 .11,1 -5,7 +0,5 -8,2 .2,2 +2,6

9 years -13,5 -9,6 -5,7 -11,1 -6,1 -8.5 .2,4 +2,7

10 years .13,6 .9,8 -6,0 -11.2 .6,2 .8,1 .8,8 .3,0 +1.9
11 years -13,5 -9,7 -6,0 -10,9 .6,0 0,0 .9,3 .3,5 +24

Qirls
6-11 years -13,6 -9.8 .6,1 -11,2 -6,3 -0.3 -8.5 -2.5 +2,3

5 years ...... ... " -13,1 .9,2 .5,2 .11,2 .6,1 .0,2 -6,6 .1,4 +2,9
7 years .13,1 .9.4 .5,8 .10,7 .5.6 0.0 .7.5 -1,9 +2,7

8 years
9 years...

.13.8

.134
.10,0

41,

-6,3
-5,9

.11,6
-10,9

.6.6
-5,6

.0,4
+0,4

.7,8
-8,5

-2,1
.2,5

+2.6
+2,3

10 years .14,2 .9011 .6,6 .11,6 .7,0 -1,1 -9.9 .4,5 +14
11 years .13,8 .10.3 .6,7 .11,4 -6,7 -0,5 -9,6 .3,7 +2,1

11

23



Table 2. Medians and quartile pointsi in the distribution of hearing levels at sight frequencies and
estimates for speeoh among white olildren, by ago and sox! United States, 1963-65Con.

Age and sox

6000 cps 8000 cps Speechg

P25 Median
7

Median
75 P25 Median P75

Beth sexeq

6-11 years -9.3
I

6 years-- .. -8.5
7 years.... ... . ... . . . . "....... . . . . . ..... .g,g

8 years -9,9
9 years -

:8:810 years
11 years -9.2

6-11 years

6 years
7 years
8 years
9 yea.!s
10 years
11 years

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Bayi
-9.1

-8,3
-8,6
-9.6
-9.6
-9.4
-9,1

-9.5

-8,8
-9.0
10,3
9,6

-10.1
-9.3

Decibels re audiometrie zero (ASA-1951)

-2,9 +2.8 -12.1 -7,1 -0,3 42,8 -9,2 .5.6

-2,3 +3,1 -11.2 -5.7 +1,3 -12,0 -8.3 -3.8
-2.4 +3.0 -11.7 .6,4 +0,2 -12,2 -8,5 -4,4
-3,5 +2,1 -12.4 .7,6 -0,8 -12,8 -9,3 -5,8
-3,3 +2.7 -12.7 .7,6 -0,9 -12,9 -9,4
-3.3 +2,4 .12.4 -7.8 -1.5 -13,3 -9,9 .6,4
-2,7 +3.1 -12,5 -7,6 -0,8 -13,2 -9,7 -6,3

.2.6 +3.1 -12.0 -6.8 +0, .12.6 -9,0 .5.4

-1,9 +3.7 .11.3 -4.1 +kg -11,8 -8.0 -3.2
-2.3 +3.0 -11,9 .6.8 -12,1 -8,2 -3.5
-3,2 +2.7 -11.8 -7.0 +0,1 -12.6 -9,1 -5.5
-3,2 +3.1 -12.7 -7.6 -1,1 -12,9 -9.4 -5.9
-2.8 +2.5 -12.3 -7,8 -1.4 -13,0 -9,5 -6.0
-2.5 +3,5 .1%.3 -7,2 0,0 -13.1 -9.7 -6.3

-3.1 +2,4 -12.3 -7,4 -0.8 -12.2 -9.4 -5.8

-2.7 +2,6 -11.7 -6,9 0.0 .12.2 -8,5 -4.5
-2,4 +3.0 .11.4 -5.9 +0,3 -12,4 -8.8 -5,2
-3.9 +1.7 -13.0 -8.2 -1,9 -13.0 -9,6
-3.4 +2.4 -12.6 -7.7 -0,8 -12.9 -5,9
-3,9 +2.2 -12.4 -7,8 -1.6 -13.7 -10.2 -0.8
-2.8 +2.7 -12.7 -7,9 -1,4 -13,2 -9.8 -6.3

median, and p are the points in the distribution of hearing levels below which 25, 5% and 75 per-
cent be the children, filspectively fall.

gAverage of hearing levels at 500, 1000, and 2000 cps.
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Table 3. Medians and quartile pointalin che distribution of hearing levels at eight frequencies and esti.
mates for speech among Negro children, by age and sexl United Stutes, 1963.65

Ago and sex

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years-

Both, alms

6.11 years

6 years
7 years
A years

years
10 years
11 years

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

6.11 years

Oirls

Both sexes

6 years
7 years
8 years
9 years.- .....
10 years
11 years

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

Lira

250 cps

Median "75
2

500 cps 1000 cps

P25 Median
7

P
o

Median "75

1)ecihels re audiometric zero (ASA.1951)

.13.6 9:9.6201notimanstrnziLling=a2=s12.:2,2403j3
=======mumr

12.4
12.4
13.4
14,2
14,8
15.1

.14.2

12,6
.12.9
-13.9
-14.9
- 17.5

-16.1

-13.1

.8.9
-8.6

.10.0

.10.4

.10.8

.11.1

.100

-5.4
.4.6
.6.7
.6.6
-6,8
.7.2

.6,7

.12.7
-12.3
.13.7
-13.8
.14.5
.15.2

-14.0

.9.4

.9.1
.10.5,
-10.8
-12.1
-11.7

-9,4

-6,1
.5.4
-7.1
. 6.7

.7.9

-5.7

.13.5

.12.5
-13.7
-13.7
-16.7
-16.1

-13.2

-12,1
-12.1
-12.9

13.4
-14.6

.8.3

.8,2
().6

-10.0
-9.7

-10,5

.3.6
- 3.4

.6.3

.6.6

.5.9
-6.4

.9.1

.8,6

.9,7
10.0
.10.4
- 11.1

-10,1

-10.0
-8.7

.5,4

.4.5
. 5.8

- 6.2

.6.4
-7,1

-6.1

.11.7

.12.1

.11.8
-12.4
.12.2
.12,9

-12.1

.7,9
-7.6
. 8.0

.8.6

.8.6
-9.2

-8.2

-2.9
.1,9
.2.9
. 4.3

.4.8

.5,5

.3,4

.9. 4

. 6.4

.4,9
- 5.2

.6.3
-6.6
-7.6

- 5.7

.11.5

.11.9
-11.7
-12.9
-12.0
-12.0

-12.3

.7.5
-7.2
.7.9
.9.2
3.2

-9.3

.8.4

.2,1

.1.2

.2.7

.5.5

.3,6

. 5.7

. 3.9

.11.8
-12,2
-13,6
.13.8
-13.5
-14.7

-8.1
.8.4

- 10.0

-9,9
-9.8

- 10,6

-3,5
-4.2
-6.4
-6.1
.6.2
- 6.5

- 11.9

.12.5
- 11.9

-11.9
-12.5
-13.1

-8.2
-8.1
-8,1
-7,9
-8.9
- 9:2

-3.9
.2.6
.3.1
-2.6
-5,4
- 5,4

2000 cps 3000 cps 4000 cpa

2
Median

7 Pgs Median
7

.12.8

.12.0

.12.5
42,S

.13,3
13,5

12.9

Becibela re audiometric zero (ASA-1951)

.8.9 .5.0 -9.4

. 8.4

-8.2
.8.9
- 9,4

-9.0
-9.8

. 12.1

.12.6
12,9
.13.5
13,2
.13,6

12.7

.9.2

.4.7

-5.6
. .4.4

.6.0

.5.4

-8.6
.9.4
4.5
.9,7

.10.2
.9.9

.9,3

-3,5

.3.0

.208

.2.9

.3,8

.4,9

.4.2

.3,5

+1,5

+1.4
+2.3
+1,6
+1.6
+0.8
+0.8

+1,4

-4.5

-3.8
.4,2
.3.8
. 4.6

.5.7

.6.7

.4,5

0,0
.0.2
0.0
.0.4
. 0.8

- 1.6

-0.6

.8.6

.8.6

.9.8

.9.4

. 9.8

.8.7

.5,2

.4.0

.4.6

. 6.0

.5.5

.6.0

-4,1

.8.7

.8.4
-8.4

.10.5
.9,7
.9,7

.9.5

.3,2

.2.0

.2,8

.5.5

.4.0

.3.8

-3.6

+1.0
+2.8
+1.6
+0.5
+1.2
+1.0

+1.5

.3,4

.4,4
-3,7
.6,3
.4.7
.6.7

- 4.5

0.0
.0.4
0.0
-1.4
.0.1
-1.8

. 0,3

+3.8
+3,8
+3.8
+3,8
+3,8
+2,6

+3.4

+3.4
+3,6
+3.7
+2.9
+4,6
+2.3

+3.9

.11.9

.12.4

.12.7
-12.8
.13.3
. 13,4

.8.2

.7,7

.8.7

.9.0

.8.6

.9.7

.3,9

.1.9

.4.4

.5.2

.2.9

25

.2.8

.3.7

.2.9

.2,4

:!::

+1.9
+1.8
+1.6
+2.4
+0.3
+0.5

.4.3

.4.0

.3.9

.3.6

.6.9

.6.7

0.0
0.0

+0.1
+0.0
- 1.4

. 1.4

+4.3
+3.9
+4.0
+4.8
+3.1
+3.0



Table 3. Medians and quartile points1 in the distribution of hearing levels at eight frequencies
and estimates for speech among Negro children, by age and sav! United States, 1963-65--Con,

Age and sex
6000 cps 8000 cps Speech2

Median
7

P25 Median
7 2

Median P75

Both sexes Decibels re audiometric Maro (ASA-1951)

6-11 years -9,5 -3.2 +2.3 -12.2 -7.6 -1,5 -12.5 -9,1 -5.7

6 years -8.5 -2.6 +2.4 -11.5 -7.0 -1.3 -12.2 -8.8 -5.4
7 years -8.4 4.2 +3.0 -11.3 -6.2 -0.3 -12.1 -8.3 -3.6
8 years -9.9 -4.1 +1.5 -12.7 -8.0 -1.7 -12.3 -8.8 -5.4
9 years- -10.5 -3.8 +2.2 -13.1 -8.3 -1.5 -12.6 -9.2 -5.8
10 years -9.3 -3.1 +2.3 -11.6 -7.2 -1.1 -11.8 -9.6 -6.3
11 years -10.3 -4.0 +2,2 -13.4 -9.0 -3.4 -13.1 -9.8 -6.5

Boys

6-11 yars -9.8 -3.7 +1.8 -12.1 -7.5 -1.3 -12.7 -9,2 -5.8

6 years -9.0 -3.0 +2.4 -11.3 -7.1 -1.5 -12.3 -9,0 .507
7 years -8.4 -2.1 +3.2 40.3 -4.8 +0.4 -12.4 -8.8 -5.2
8 years -10.1 -4.8 +0.7 -12.8 -8.0 -1.7 -12.3 -8.7 -5,0
9 years -11.4 -5.7 +0.7 -13.0 -8.4 -1.7 -13.0 -9.5 -6.0
10 years -9.0 -3.0 +2.3 -11.6 -6.7 -0.5 -12.9 -.9.6 -6.2
11 years -10.5 -3.9 +1.3 -13.6 -9.4 -5.1 -13.4 -10.0 -6.6

Girls

6-11 years -9.1 -2.8 +2.8 -12.4 -7.7 -1.7 -12.4 -9.0

6 years -7.9 .2.2 +2.5 -11.8 -6.8 -1.0 -12.0 -8.6 -5.1
7 years -8.4 -2.2 +2.9 42.2 -7.5 -1.3 -12.1 -8.0 -2.9
8 years -9.6 -3.4 +2.3 -12.5 -8.0 -1.7 -12.3 -9.0 -5.7
9 years -9.2 -2.1 +3.5 -13.1 -8,2 -2.0 -12.2 -9.0 -5.7
10 years -9.5 -3.3 +2.2 -11.7 -7.5 -1.9 -12.7 -9.5 -6.4
11 years -10.1 -4.1 +3.5 -13.0 -8.5 -3.0 -12.9 -9.6 -6.3

1
p28, median, and Pis are the points in the distribution of hearing levels below which 25, 50,

and 75 percent of the children respectively fall.

2Average of hearing levels at 500,1000, and 2000 cps.
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Table 4. Mean hearing levels at eight frequencies and estimates for speech of children, by region, age, and
sex: United States, 1963.65

Age and sex

250 cps 500 cps 1000 ope

North-
east

Mid.
west South West

North-
east

Mid.
west South West

North.
east

Mid-
west South West

Both_sexes

6.11 years

6 years
7 years
8 years

years
10 years
11 years

Boys

6.11 years

6 years
7 years
8 years-
9 years
10 years
11 years

Girls

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Both sexes

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Boys

6 11 years

6 years
7 years
8 years
9 years
10 years
11 years

A Aid.=

A

.

01_111

6.11 years.

6 years....
7 years
8 years
9 years
10 years
11 years

Decibels re audiometric zero (ASA-1951)

-9.4 .9,1 .8,7 -10.8 -9.01 -8.8 -8.0 -10,0 -7,3

-7,3 -7,2 .6.6 .8.3 .7.3 .7.1 .6.2 .8.0 .6,5
-7.8 -7.8 .7.7 -9.6 .7.5 -7,2 -7.0 -8.7 .6.2

.10.4 -9.0 .8.9 .10,8 -9,3 .8,9 -8.1 .9.8 .7.0
.9,5 -9.2 .9.3 -10.9 .9,4 -9,3 -8,4 -9,7 -7.4

.10.5 -10,0 .9,4 -13,1 -10.1 .10.1 -9.0 .12.2 .7,9
-10.6 .10.7 .10,3 .12,3 -10,3 .10.2 -9.3 -11.6 -8,6

-9.1 -9,2 -11,1 -8.7 -8.7 -8,2 -9.7 -6,8

-7.8 .7.1 -7,0 .8.4 -7.6 -6,7 .6.2 -7,8 -6,4
-8.4 .8.1 4,0 .9,8 .7.2 -6,7 -7.3 .8.5 -5.6

.10.3 .8.7 '.9.2 -11.0 -8.7 -8.7 .7.9 .8,5 -5.9
-9.9 .10.0 -10,3 .11.6 .9,4 -9.9 -8,8 -10.1 -7.1

.11.2 .10.1 -10,3 -13.3 -9,8 -9.8 -9.2 -11.8 -7.8
-10.6 .10.7 -11.0 .13.1 -9.9 .10,4 .10,2 .11.7 .8.0

-9,0 .9,0 .8,2 -10,5 -9.2 -9,0 -7,9 -10.4 -7,8

-6,9 -7.5 -6,1 -8.2 .7.1 -6.4 -8.2 -6.6
-7.4 -7.6 -7,5 -9.6 -7.9 -7,7 -6,8 .9.1 -6.8

-10.5 -9.5 -8.7 -10,7 -9.9 -9.2 -8,4 -11.4 -5,1
-9.3 .8.6 -8,5 -10.4 .9,5 -8.7 -8.2 -9.5 -7.9
.9,9 -10.1 -8.7 -13.0 .10.6 -10.6 -9.0 -12.6 -8.2

-10.7 .10.8 -9.8 -11,4 -10,9 -10.1 -8.6 -11,5 -9,4

.8,0 .7,1 -8,8

- 6.7

-6,8
- 7.6

- 8.1

-8,9
-9,3

-7.7

.5.8

.6.3

.6,9

.7,0

.77
-7.7

.7.2

-7.2
.7,9
-8,1
.9.4

-10,8
.9.9

-8,5

.6.6
-6,4
-7.1
-8.4
-8,4
.9.1

-8,2

-5.7
.6,5
.6,8
.8.2
-7.8
-8.5

-6,5
-7.6
-8,0
-9.5

-10.2
-9,8

-7.0 -9.2

.6,9
-7.3
-8,3
- 7,9

-9.i
-9.6

-5.9 -8.0
.6.3 -8.7
-7.2 -8.3
-5.9 -9.4
-7.8 -11.4
-8.9 -9.3

2000 cps 3000 cps 4000 cps

111

North-
east

Mid-
west

South West North-
east

Mid-
west South West North-

east
Mid-
vest

Decibels re audiometric zero (ASA-1951)

.4.2-9,0 .9.0 .8,5 .10.1 -5,4 -5,2

.8.1 .6,7 4,1 .8.8 -5,3 -5,1

.8.3 -8.2 -8,3 .9,8 -4.3 -4,6

.9.2 -9.1 -8.7 -9.9 -5.5 -5,0
-9,0 -9.3 -8,4 -10,7 -5.5 -4,6
-9,8 .9.3 .8.5 -11,4 -6,0 -5.4
-9,4 -9,9 .8.6 -10,0 .5.8 .5,9

41,7 .8,6 .8,5 -9.7 .5,1 -4,7

-7.9 .7.6 -7.9 .8.1 .4,9 -4,2
.8.3 .8.0 -8,2 .9,3

-43.9.1 .8.9 -8,0 -9.8 1,21&

.8.4 -9,1 .8.8 -10,8 -5,3 .5,0

.9.7 .8.9 .8.8 .10,8 .5,7 .5.3

.8.8 .9.2 .9,4 -9,4 .5,1 .5,3

.9,3IiLimmiii.9,3 .8,5 -10,6 .5.8 .5.6

-$.4 .7.9 -8,3 .9,4 .5.8 -6,2
.8.5 -8.5 -8.6 .10.6 -4,7 -4,9
-9.4 .9.5 -9,6 .10.2 .5.7
.9.6 -9.5 .8.2 .10.7 .5.9 4:2

.10.1 .9.9 -8,4 .12.0 .6.4 .5.8
-10,2 .10.7 .8.0 .10,8 .6.6 .6.7

27

-3,7
.4.0
-4,8
-3,4
.4.6
-4,5

.4,0

.3,3

:V,
-4,2
.3.8
.4,4

.4.4

.4,2
-4.4

1,1
-5.3
.4.6

.5.6 .2.0 .2,7 -1.0 -2,4

.4.3 -1.9 -1,9 -0,2 -1,1
-4,7 -0,8 .2,4 .0.5 -1,4
.5.5 -1,9 -2.3 -0,9 -2,2
-6.6 -2,1 .2,6 .0.4 -2.8
-7.1 -2.7 .3,3 -1,6 -4.0
-5,5 -2,8 -3,3 -1.8 .2.3

-5.3 -1,7 .2,6 .0,8 .2,1

.3.5 .1.7 .1,4 .0.4 .0.8
.0,9 -2.3 -0,1 -1,0
.1.3 .2,5 -1,1 -2,5

-6.6 .1.9 -3.2 -0,7 -2,8
-6.9 -2,3 .2.5 .1,1 -3.9
-5,5 .2,2 .3.8 -1,8 -1,9

.6.0 .2,4 .2,7 -1,1. -2,6

-5,1 -2,2 .2,2 .0.1 .1,4

N-7,z

.0,8

73:!
-3.3

-2,7
-2,2
.2.1
.4.3

.1.1

.1.0

.0.4

.2.1

1.3

.5,6 .3,6 .2.9 .1.9 .3.8
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Table 4. Mean hearing levels at eight frequencies and estimates for speech of children, by region, age, and
sex: United States, 1963-65--Con.

Both sexes Decibels re audiometric zero (ASA-1951)

6-11 years -2.3 -2.4 -2.4 -3.6 -5.1 ' -7,3 -5,2 -6.5 -8.4 -8,6 -7.9 -9.7

6 years -2.1 -1.8 -1.7 -2.4 -3.1 -5.8 -4.2 -4.5 -7.3 -7.2 -6.7 -8.6

7 years *ova__ On..., -1.7 -1.9 -2.0 -3.1 -4.6 -6.7 -5.1 -5.4 -7.2 -7.3 -7.1 -8.9
8 years -3.9 -3.1 -2.9 -3.3 -6.2 -7.5 -3.3 -6.3 -8.4 4.6 -7.9 -9.1
9 years --
10 piers

-1.5
-2.0

-3.0
-2.3

-1.4
-2.2

-4.1
-4.9

-5.4
-5.1

-8.2
-7.0

-4.6
-5.6

-7.5
-8.2

-8.6
-9.3

-8.9
-9,4

-8.0
-8,5

-9.8
-10,5

11 years -2.0 -2.1 -1.6 -3.6 -6.0 -8.1 -5.3 -6.5 -9.4 -9.8 -9.0 -10.3

Boys

6-11 years -1.9 -2.2 -1.9 -3.2 -4.6 -7.0 -4.8 -6.1 -8.0 -8.4 -8.0 -9.3

6 years -2.2 -1.9 -1.4 -1.8 -2.5 -5.2 -3.1 -3.8 -7.2 -7.0 -6.5 -7.5
7 years -1.3 -2.4 -1.8 -2.4 -5.0 -7.2 -4.7 -5.1 -6,9 -7.0 -7,2 -8.5
8 years -3.3 -2.9 -2.6 -2.5 -5.1 -6.8 -6.2 -5.6 -7.7 -8.4 -7.6 -8.8

9 years -1.5 -2.9 -2.1 -3.9 -4.9 -8.5 -5.0 -8.0 -8.4 -9.2 -8.7 -10.0
10 years -1.3 -1.6 -2.1 -5.1 -5.1 -6.7 -5.4 -8.1 -9.1 -8.9 -8.6 -10.9
11 years -1.9 -1.4 -1.1 -3.6 -5.3 -7.4 -5.0 -6.6 -8.9 -9.7 -9.6 -10.2

Girls

6-11 years -2.7 -2.7 -2.2 -4.1 -5.6 -7.6 -5.6 -6.8 -8.7 -8.9 -7.8 -10.1

6 years -2.1 -1.8 -2.0 -3.1 -4.0 -6.6 -5.5 -5.3 -7.5 -7.7 -7.0 -8.7
7 years -2.2 -1.5 -2.3 -4.1 -4.3 -6.3 .5.6 -6.2 -7.6 -7.7 -7.2 -9.7
8 years -4.5 -3.5 .3.4 -4.4 -7.2 -8.6 -6.6 -7.3 -9.1 -8.9 -8.3 -9.7
9 years -1.7 -3.2 -0.8 -4.6 -6.0 -8.0 -4.5 -7.2 -9.0 -8.8 -7.4 -9.8
10 years -3.0 -3.2 -2.4 -4.9 -5.3 -7.4 -5.9 -8.4 -9.7 -10.1 -8.4 -12.1

11 years -2.2 -2.9 -2.2 -3.7 -6.8 -8.9 -5.8 -6.7 -10.1 -10,1 -8.6 -10.5

1Average of hearing levels at 500, 1000, and 2000 cps.
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Table 5. Medians and quartile points in the distribution of hearing levels at eight frequencies and esti-
mat,u3 for speechu among children in the Northeast, by age and sex: United States, 1963.65

Age and sex

250 cps 500 cps 1000 cps

2
Median

2
Median p

75
p

20
Median

P75

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Both sexes

nowa

6.11 years

6 years
7 years
8.years
9 years
10 years
11 years

Boys

6-11 Years

6 years
7 years
8 years
9 years
10 years
11 years

Girls

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Both sexes

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

NYA

6.11 years

Girls

6 years... eeeeeeeeeeee ao aaaaaa aamiailaaamaam

7 years
8 years
9 years
10 years
11 years

-13,5

Dec bels,re audiomeqic zero (ASA-1951)

-9,7 - 6,0 -13,4 -9,4 -12,4 -8.2 .3.0

.12.3 -8.4
12.1 -8.6
Il.14.2 -10.3

.13.6 .9.9

.14.7 .10.8
14.4 -10.6

-13.5 .10.0

.3,8 .14.0 .8,1 .2.8 .11.8

.5.1 .12.2 .8.4 -3.9 -11.7
- 6.5 -13.6 .9.7 -5.7 -12.1
- 6.3 -13.8 -9.9 -6.0 .12.6
-7.0 -14.3 -10.2 -6.2 -13.1
-6.7 -14.6 -10.5 -6.5 -13.0

-6,4 -13.2 -9.4 -5.5 -12.2

-7.4 .1.7
.7.5 .1.7
.8.1 -2.8
-8.4 .3.2
.9.1 -5.1
-9.2 .5.3

.8.0 -2.4

.12.5 -9.0
-12.3 -9.0
-14.2 .10.3
-13.6 .10.1
.13.2 -11,1
.14.1 -10.7

13.4 -9.4

-5.4 -12.4 .8.6 -4,5 -11.7
-5.7 .12.0 .8.5 -4.8 -11,5
-6.4 -13,4 .9.3 -5.2 -11,4
-6.6 -13,6 .9.8 -5.9 -12.4
-7.5 -14.0 -10.1 -6.2 .13.2
-7.2 -14,2 -10.2 -6.2 -12.9

- 5.4 -13.6 -9.5 -5,3 -12.5

-7.5 .1.9
-7.4 .1.3
.7.1 .1.0
.8.1 -2.5
-9.0 .4.4
-8.9 -4.6

.8.5 -3.8

12.0 -7.7
-11.9 -8,2
14.1 -10.3
13.7 -9.8
14.5 -10.4
14.8 -10.5

-1.9 -12.2 -7.4 -1,6 -11.9
-3.4 .12.4 -8.3 -3.3 -11.8
- 6.6 -13.9 -10.0 -6.1 -12,6
-5.9 -13.9 -10.0 -6.1 -12.8
-6.4 -14.7 -10.4 -6.1 -12.9
-6.1 -15.1 -10.9 -6.8 -13.2

2000 cps

2
Median

P75 Tp28

-7.3 -1.5
-7.7 -2.1
.8.8 -4.8
-8.7 -4.0
-9.2 -5,4
-9.5 -5.8

3000 cps 4000 cps

Median
7 2

Median

Decibels re audiometric zero (ASA-1951)

. 13.4 .9,5 .5.5 .11,1 .6,1 .0,1 .10,7 .5.7 +0,3

13.0
12,7

.13.6
13.4
14,6

. 13,5

-13,3

-8.8
-8,8
.9,8
-9.3

-10,4
.9,9

-9,3

.4.2
-5.0
.5.9
-5.2

.12,7

.12.8
-13.7
.13.0
.14.5
.13,2

-8.7
.9,0
.9.6
-8,8

.10.3
-9.5

.13.5 -9,6

-6,"

-6.3
m5.0
.5,7
.5.9
-7.1
.6,5

.5.3 ,-10.9 -5.8

.4.3 .11,5 -6.5

.5.3 .10.5 .5.4

.5.5 -11,1 -5,8

.4,1 -11.2 .6.1
-6,1 -11,8 .7.3
- 5.8 .11.8 .7.2

- 5,7 -11.3 -6.3

.13,2

. 12,5

.13.6

.13,8

.14,7

. 13,8

.8.9

.8,6

.9,9

.9.8
.10,6
.10,3

29

.4,2
- 4,2

.6.2

.5.8

.6,5

.6.7

.0,3
+0.5
+0.1
0.0

-0.9
-0.6

+0,1

0.5
+0.2
0.0
0,0
-1,3
.1.3

-0,4

-10.3
.9.7
.11.0
.11.0
.11.2
.10,9

-5,0
-4,2
-6.3
-6.0
-6.4
.6.3

-10,5 .5.4

+0.5
+1.2
.0.2
0,0
.0.2
+0,1

+0,6

.9,9 .4.2
-9.5 .4.0

.10.6 .5.7

.10,8 -5.9
-11.4 -6.1
.10.8 .6.1

.10.8 -6.0

+0,8
.1,3
+0.2
0.0

+0.3
+0.6

-0.1

.6.5 m0,5 -1046
-5,4 +0.2 .9,9
.5.8 0.0 -11.3
.6.1 0.0 .11.1
.7,3 -1,3 .11.1
.7.2 .1,3 .11.0

5.7
-4.4
.6.7
-6.1
.6.8
.6.6

+0.1
+1.0
.0.6
.0.1
-0.9
-0,4

23



Table 5, Wdtans and quartile points' in the distribution of hearing levels at eight frequencies and esti.
mates for speech among children in the Northeast, by age and sox: United States, 1963.65 Con.

:1=MINTIVS

Age and sex

6000 cps 8000 cps

P20 .Median P70 p
2$

Median
P75

P25

Speech2

Median P75

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

Soth_sexes

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Boys,

Girls

Decibels re audiometric zero (ASA-1951)

.9.0 -2.5 +2,9 .11,5 .6,3 +0.5 .12.7 .9,0

-8,6
.7,5

.10.3
.9.4
.9.0
-8.5

.2.4 +2,8 .10.5
-1.7 +3,1 .10.8
.3.8 +1,9 -12,3
.2.7 +3,3 .12.0
-2.4 +2.6 -11.4
-1,9 +3.4 -12.3

-4.7 +2,0 .12.1
-4.9 +1,0 .11.9
- 7.4 .0.6 .12.7
-6.4 +0.3 -12,8
- 6.8 -0.2 .13.6
-7.4 -0.6 -13.1

-8.5 -2,1 +3.1 - 1.4 -5.9 +1,0 .12,5

.8,5
-7.0
- 9.4

-9.5
- 7.6

- 8.6

-9.3

-2.3
- 1.3

.2,9

.2,6
-1.7
- 2.1

-2.8

+3,0
+3.4
+2.6
+3,7
+2,7
+3,3

+2.6

-10.0
.11.0
.11.7
-11.9
-11.5
-12.2

-11.7

.3.5
-5.5
-6,6
-5,8
-6.9
-6.8

-6.7

+2.9 .12.1
+0,8. -11.8
+0.7, .12.3
+0,6 -12.8
-0,2 -13.7
+0,4 -12.9

0.0 -12.8

-5.3

.8.3
-8.2
.9.2
-9.2
9.7
-9.5

-8.8

-8.4
-8.2
-8,5
.9.0
-9.6
-9.2

-9.2

.3,8
-3.6
- 5.6

.5,6

. 5.9

-5.9

-5.0

-8.7
-7.9
-11.0
- 9.2
.10.3
-8.5

- 2.6

- 2.0

.4.6
-2.7
.3.6
- 1.7

+2.6
+2.8
+1.4
+2.9
+2,5
+3.6

.10.8
-10.5
.12.6
-12.1
-11.2
.12.4

.5.8 +1.0 -12.2
-4.3 +1.2 -12.0
-8.0 -1.7 -13.1
-6.8 -0.1 -12.8
-6.5 -0.1 -13.5
-7.9 .1.7 -13.3

-8.2
-8.2
-9.6
-9.4
-9.9
-9.9

-4.2
-3.8
-4,4
- 5.2

-5.S
- 5.5

.5.6

-3,4
-3,5
-6.2
-5.9
-6.3
-6.4

1
R.,median, and /1.are the points in the distribution of hearing levels below which 25, 50,and 75 percent

of the-children respeetively fall.
2
Average of hearing levels at 500, 1000, and 2000 cps.
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Table 6. Medians and quartile points1 in the distribution of hearing levels at sight frequencies and esti-
mates for speech among children in the Midwest, by age and sex: United States, 1963-65

Age and sex

250 cps 500 cps 1000 cps

P22 Median
70 2

Median p
75 25 Median P75

5-11 years

6 years
7 years
8 years
9 years
10 years
11 yearq

Both sexes

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

0 .. . 007000,0

6-11 years

6 years
7 years "

8 years
9 years
10 years
11 years

girls

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

32111.1.22_tes

6.11 years

6 yeara
7 years
8 years

years
10 years
11 years...

6.11

6 years
7 years
8 years
9 years
10 years
11 years

Girls

years 00000 o mmosa 00000000 **mambo

Decibels re audiometric zero ASA-1951)

-12.0 -8.3
.12.3 .8.7
.12.9 .9.3
.13.3 .9.7
-13.3 .10.0
-13.9 -10.4

. 13:0 .9.4

-4.0 .12.0 -8.0 -3.0 .11.9
.5.2 .12.2 -8.1 .2.9 .12.1
.5.6 .13.0 -9.3 -5.5 .12.3
. 6.0 .12.9 .9.4 .5.9 .12.7
-6.6 -13.6 .10.0 .6.4 42.5
.6.9 -13.7 -10.3 -6.9 -12.9

.5.8 .12.9 .9.1 -5.4 -12.2

-8.1
.8.1
.8.5
-8.9
-9.0
-9.6

.8.5

.3.4

.2.7

.4,4

.5.1

.5.5

.6.2

-4,4

.12.1 .8.1
-12.4 -8.7
. 12.6 .9.1
.13.6 -9.9
. 13.3 .9.9
-13.7 -10.4

-13.0 .9.4

.3.0
- 5.1

-5.5
-6.2
-6.5
-7.1

-5.9

.12.1

.11.8

.12.9
-12.9
.13.5
-13.6

-134

.7.7 -2.0

.7.5 -1.8
-9.0 .5.2
-9.5 -6.2
-9.8 -6.2

-10.3 -7.0

-11.9 -8.5
-12.2 -8.8
.13.3 -9.6
-13.0 -9.4
13.3 -10.0
14.1 -10.4

-5.0
-5.3
- 5.8

-5.9
-6.8
- 6.8

-11.9
-12.5
-13.2
-12.9
-13.6
-13.8

-90 -5.7

-8.3 -4.1
-8.6 -4.3

11
.5.9
-5.6

-10.1 -6.6
-10.2 -6.7

-12.1
.11.6
-11.9
-12.6
-12.2
-12.8

-12.6

-8.3
.7.3
-8.0
-9.0
-8.5
-9.6

. 8.9

-3.8
.1.5
-2.6
.5.4
.4.3
-6,4

-5.3

- 11.7
- 12.6

- 12.6

-12.7
-12.8
-13.1

-7.9
-8.7
-9.1
-8.7
-9.5
-9.6

.3.0
-4.3

- .2
-6.2
-6,1

2000 cps 3000 cps 4000 cps

2 Median
78 2

Median
7 2 Median pm

Decibels re audiometric zero (ASA-1951)

.9.3 IL7
12.5 -8,4
-12.6 -8.8
.13.4 .9.6
.13.1 .9.5
13.0 -9.3

-13.7 -10.2

.12.8 -9.1

-12,4 -8,0
-12.4 .8.7
-13,0 .9.4
-12,7 -9,3
.13.0 -9.1
.13.4 -9,9

.3.6

.5.0

.5.8

.5,9
-5,7
.6.7

. 5,4

.i1.0
-10.4
-10,8
-10.6
.10.7
.11.2

.10,6

-5,7 +0.3
-4.6 +0.8
-5.5 +008
-5.3 +0.6
.5.8 .0.2
-6.9 .1.1

1 +0.7

.5.2

.7,9

.8.3

.8.9

.8.8

.9.7

.8,4

.1.0

.2.1
. 2.2

.2.7

.3,0

.3,9

.2,4

+3.1
+2.4
+2.9
+2.5
+1.8
+1.5

+2,4

- 13.3 -9.5

.2.5
-5.0
.5.8
-5,9
.5.3
.6.4

. 5,8

-10.2
.10.4
-10.4
.10,8
.10.6
.10,9

.11.0

.4.1 +1.2

.4.1 +1,2
-4.6 +1,4
.5.5 +0.4
-5.5 +0.2
-6.5 -0.7

.6,2 .0.2

.4.9
-7,8
-8.5
. 9,6

.7.6
-9,9

O 3,4

-0.9
.2.0
-2,2
.3.3
- 2.0

.4.3

.2,5

+3.1
+2.4
+2.8
+2.2
+2.5
+1.0

+2,4

.12.6 .8.8
-12.9 .8,9
.13.7 -9,7
.13.6 .9.7
- 12.9 .90
.14.0 -10.5

.5,0 -11.7 -7.0

.5.0 -10.5 .5.

.5,7 41.2 .6,3
.5.8 .10.4 -5.0
.6.1 *10.9 .6.1
.7.0 -11.5 .7,3

.5.6

.8.0

.8.0

.1,1

. 2,1

-2.1
.2,1
.4,3
-3,5

+3.1
+2.4
+2.9
+2.7
+0.9
+2.0
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Table 6, Medians and quartile points1 in the distribution of hearing levels at eight fregueneies and esti.
mates for speech among children in the Midwest, by age and sex: United States, 1963.65-4on.

Age and sex

6000 cps 8000 cps Speech2

Median P
7 P20 Median p7

p
2

Median p

Both sexes Decibels re audiometric zero (ASA4951)

6.11 years .8.2 4.8 .12,5 -9.2 .5.8

4

6 years .8.1 .2.1 +3.0 -12.2 .7.3 .0.8 .11,9 .8.3 .4.5
7 years 1. .7.6 4,7 +3.1 .12.4 .7.7 -1.5 -12.2 .8.5 4
8 years .9.3 .3.3 +1.9 .13.2 .8.1 .1.3 .12.6 .9.1 -5,6

9 years -9.8 .4.0 +2,1 43.8 .9.0 -3.2 42.6 .9.4 -6.1

10 years .8.6 -2,4 +2.8 42.9 -7.9 .1.4 .12.7 .9.6 .6,5

11 years -9.0 -2.7 +3.4 -13.7 -9.0 -3.4 .13.1 -9.9 -6.6

1.32a3
6.11 years .8.7 -2.5 +2.9 .12.9 .7.9 4.4 42.3 -9.0 .5.6

6 years -8.3 .2.3 +2.9 .12.1 -6.7 .0.1 .11.8 .84 .3.8

7 years -7.1 -1.8 +2.5 .12.5 .8.1 .2.4 .11.8 -8,0 -3.1

8 years .9.2 -3.3 +2.0 .12.5 .7.4 -0.2 .12.4 .8.9 .5.4

9 years .9,9 .4.3 +2.3 .13.6 .8.9 -3.2 .12.4 -9.4 -6,4

10 years -8.3 1.9 +3.5 -12.9 .7.6 -0.6 .12.4 -9.2 .6.0
11 years -8.7 -2.1 +4.0 -13.4 -8.7 -2.7 -13.0 -9.8 .6.7

Girls

6-11 years -9.0 -2.7 +2.6 -13.2 -8.4 -2.3 -12.7 .9.4 4,0

6 years -7.9 .2.0 +3.0 -12.4 .7.9 -1.8 .11.9 -8.5 .5.1

7 years -8.0 4.6 +3.8 .12.3 -7.3 .0.9 -12.5 -8.9 -5.3

8 years -7.3 -3.2 +1.8 -14.0 -8.8 -2.5 .12.8 -9.4 -5.9
9 years 9.8 .3.8 +2.0 -13.9 -9.1 .3.1 42.9 .9.4 -6.0
10 years .9.0 -2.8 +2.1 -12.8 -8.1 -13.0 -10.0 -7.0
11 years -9.4 -3.2 +2.8 -13.9 -9.3 -4,2 -13.2 -9.9 .6.5

median, and gore the points in the distribution of hearing levels below which 25, 50, and 75 per-
cent-of the children kespectively fall.

2Average of hearing levels at 500, 1000, and 2000 cps.
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Table 7, medians and quartile pointst in the distribution of hearing levels at eight frequencies and estimates
'for speech among children in the South, by age and sex; United States, 1963.65;

Age and sex

250 cps 500 cps 1000 cps

P26 .Median P75 Median P75
Median

P74

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years-

Both sexes

6.11 years

6 years
7 years
8,years
9 years
10 years
11 years

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Boys

Girls

6.11 years

6 years
7 years
8 years
9 years
18 years
11 years

Both-sexes

6.16 years

6 years
7 years
8 years ... . ao ..... ..

9 years .......
10 years... ... . .......... .... Aaiii.draMtAmbamifiii

11 years

Girls

.6.11 years... .... . aaa

6 years
7 years aaaaaaaa A aaaaa assammftaaaama aaaaaaa

8 years aaaaaaa Manimaoa
9 years... aaaaaaa aaaaaaaaaaaaaa ..........
10 years. aaa a aaa uarada aaaaaa aaaaa 04mma.as
11 yearassasea44a aaaaa nossmaii.maamadafikoataamaa

Decibels re audiometric zero (ASA-1951)

.12,9 -9,3 -5.7 -12.6 -8.7 .4.6 .12.0 .8.1 .3.0

.11.8

.12.5

.12.9
-13.3
.13,2
-13.9

-13.2

-7.9 -2.7 .11.5
-8.6 -4.3 -11.9
- 9,5 ..6,2 -12.7
-9.6 -6.0 .12.9
-9,7 .6.3 -13,0

.10,3 .6.7 -13.3

-9.5 -5.9 -12.7

-7,3
.7.7
-8,8
-9,2
.9.3
-9.7

-8.7

- 1,4

.2.2

.5.0
-5.5
-5.7
-6.2

-4.6

.11.3

.11.6

.12.0
-12,0
-12.2
-12.7

-12.0

.7.1

.7.5
-7.9
- 8.3

-8.5
. 9.2

-8.2

- 0.9

.1,7

.2,3

-5.6

-3.3

.11.9
-12.8
-13.0
-13.7
43.8
-14,2

12.7

- 7.9

-8.9
-9.7

-10.0
-10,2
-10,7

-9,1

.2.8
r5.0
. 6.4

.6.3
-6.6
.7.2

.5.4

-11.6
-12,1
-12.5
-12.9
-13.1
-13.7

-12.5

- 7.3

-7.5
-8.7
. 9.4

-9.4
-10.1

-8.7

.i.2
4.7
.4.9
-5.8
-5.7
-6,5

-4.7

-11.3
-11.8
.12.0
-12.5
.11.9
-12.5

.12.0

-7.1
-7.6
77.9
-8.9
.8,3
.9.2

-8,0

.0.7
- 1,7

.2.5
-5.4
-5.5
.5.8

-2.7

-11.7
.12.2
-12.7
-12.9
-12,8
- 13.6

-7.8
-8.3
-9.3
-9.3
-9.4

-10,0

-2.5
- 3.8

- 5,9

-5,7
.6.0
.6.4

2000 cps

- 11.5

-11.7
-12.8
-12.9
-12.9
. 13.0

P25 Median P
75

.7,3
-7.9
-8.9
-9.1
-9.3
-9.4

-1.7
-2.8

-5.3
-5.6
- 5.9

-11.3
-11.4
.12.1
-11.4
-12.5
-12.8

.7.2
-7.3

- 7.4

- 8.7

-9.1

- 1,2

-1.6
-2.1
-1.9
-4.4
- 5.5

3000 cps

Pge 1 Median

4000 cps

76 Pgs Median

-12,4
-12,6
-12,9
.12,7
.13,1
- 12.8

.12,8

Decibels re audiometric zero (ASA-1951)

.10.0 -46.2 -1.2 +3.0

-8.6
.9.0
.9.5
. 9.0

-9.3
.9.4

.9,1

.4.3
-5,4
-6.0
-5.3
-5,5
.6,0

-5.4

.9.6
.10,0
-10.4
.9,3

.10,6
-10,0

-9,7

-12,5
.12.6
.12.5
.12,9
-13.1
.13.0

.12,8

-12,4
-12.6
.13.5
.12,5
-13,2
.12.7

.8,5

.8,8

.9,1

.9,3
-9,3
.9.5

79,1

-4.1
-5.0
.5,8
.5,7
.5,6
.6,1

.5 5

.9,5

.9,0

.9,9

.9,9
-10.0
.9.6

-10,2

-4.0 +1.3
.4.1 +1,1
.5.3 +G.3
-3.5 +1.6
.5.5 +0.5
.4.2 +1.1

.3.9 +1,2

.3.9 +1.5
-2,9 +1,8
.4.4 +0,7
.4.4 +1,1
.4,7 +1,1
-3.6 +1,2

.4.8 +0,8

-4,8
.5.7
.5.0
-467
-8.1
-8.0

.6,0

.8.6

.9,2

.9,9

.9,3

.4,6

.5,7

.6,3

.4,6

.543

.5,9

.9,6
.10.6
.10.9

.11,8
-10,2

.4,1

.565

.6.2

.4.8

+1.1
+0.3
.0,2

+0,9

-4,7
.0,4
.5,5
.0.2
.7.0
.8,0

.6.4

.4,9

.6,2

.4:7

.4.3

.8.8

.7,9

-0.5
.1.0
.0.9
.0.6
-2.2
.2.2

+3,7
+3,4
+3.2
+3,4
+2.8
+2.5

.1,0 +3.4

-0,5
-0.5
.1,0
-0.8
-1,3
-2,3

.1.3

.0,5

4.7
.0,5
.2,9
.2,2

+3,7
+4.0
+3,1
+3,8
+3.5
+2.4

+3.0

+3,9
+2,8
+3.3
+3,2
+2.2
+2,6
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Table 7. Median and quartile points' in the distribution of helring levels at eight frequencies and estimates

for npeech among children in the South, 'y age and sex; United States, 1963.65--Con.

Age and sex

6.11 years

6 yeara
7 years
8 years
9 years
10 years
11 years

Both sexes

6.11 years

6 years
7 years
8 years
9 years
10 years
11 years

Boys

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Girls

.

6000 cps 8000 cps Speechg

!Median p
M2 5

P25
Median P

7
P25 Median P75

Decibels re Audiometric zero (ASA-1951)

.2iLL2..11.103.21;12::6 =;6EL5

.8.8 -2.5 +3.4 .11.0
9.3 .2.7 +3.4 .11,2

-9.6 .3.2 +2.3 .12.0

-8.7 .2.2 +3.5 .11.8
.9.2 .2.7 +3.0 -11.7
.9.3 -2.7 +3.2 -11.7

-9.3 .2.8 +3.3 .11.3

-5.2 +1.3
.5.7 +0.8
.7.6 -1.3
-6.7 +0.6
-6.9 -0.3
.7.0 0.0

-6,2 +0.6

.10.6 .7.9 .3.0

.12,0 .8.1 .3.4

.12.3 -8.9 -5.5
-12.1 .8.8 -5.4

.12.4 -9.0 -5.6

.12.6 .9.4 .6.1

42.3 -8.8 .5.3

8.5 -2.0 +4.2 -9.9
.9.6 -3.1 +4.1 -10.9
-9.7 -3.4 +2.6 .11.8

-9.3 -2.9 +2.8 -11.7

-9.0 .2.8 +2.8 -11.6

-9.4 -2,6 +3.6 -11.5

-9.0 -2.5 +3.0 -11.9

-4.0 +2.0
.5.2 +1.4
-7.3 .1.1
.7.0 .0.1
-6.7 .0.1
-6.7 +0.6

-6,9 0.0

-11.6 -7.9 .2.7
.12.1 -8.2 -3.5
.12.2 .8.8 -5.3

.12.5 .9.1 -5.8

.12.5 .9.1 -5.6

.12.9 -9.7 -6.5

-12.1 .8.6 .5.1

-9.0 -3.0 +2.7 -12.2

.8.8 -2.3 +2.9 -11.4
-9.4 -3.0 +2.0 -12.3
-7.9 -1.4 +4.2 -11.9

-9.3 -2.7 +3.2 -11.7
-9.1 -2.7 +2.9 -11.8

-6.6 +0.2 .11.9
.6.0 +0.3 .11.8
.7.8 -1.5 .12.3
.6.4 -1.2 -11.8
-7.1 -0.5 -12.4
-7.1 -0.4 -12.4

-8.1 .3.2
-8.0 .3.3
-9.0 -5,0
-8.4 -5,0
-9.0 -5.6
-9.1 -5.8

1

pm,median, and pm are the points in the distribution of hearing levels below which 25, 50, and 75 per.

cent of the children respectively fall.

2Average of hearing levels at 500,1000, and 2000 cps.
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Table 8. Medians and quartile pointsi in the distribution of hearing levels at sight frequencies and estimates
for speech among children in the West:, by age and sex: United States, 1963.65

Age and sex

250 cps 500 cps 1000 cps

25
Median P75 P25 Median

7 2 Median P
75

Beth sexes

.15.6

Decibels

.11.0 .6.7

re audiometric

-14.5

zero (ASA-1951)

6.11 years

6 years
7 years
8 years
9 year^
10 years
11 years

.13.2
-14.1
.15,3
-16,2
40,8
-17.7

.16.6

-9.1
-10.1
-10.8
-11.1
-13.0
-12.1

-11.4

-5.0
-6.1
-6.5
.6.7
-8,4
-7,6

.7.0

-12.7
.13.1
.14.5
.15.3
.17.4
-16.6

-14.5

.0.7
-9.2
.9.8

.10.3

.12.0
-11.5

.10.0

.4.3
-54
-5.1
-5.4
.7.6
-7.2

.5.5

-1g.8
-13.0
-13,2
-14,4
.15.1
.14.1

-13.5

.8,4
-8.8
-9.3
-9.9

-10.9
.9.9

.9.4

.3.0

.3,9
-5.3
-5.4
-6.7
-5.6

-5.2

.1-32a

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Girls

-13,4
.14.3
.16.4
-17.5
-18.9
-18.9

-14.7

-9.2
-10.4
-11.2
-11.8
-13.2
-13.3

-10.5

-4.7
-6,5
.6.7
-7,2
-8.7
-8.5

-6.3

.12.7

.12.7
-14.2
-16.5
.16,3
-17.3

-14.5

-8.1
.9.0
-9.0

-10.8
-11.5
-11.9

-10.4

-2.3
-5.3
-2.9
.5.7
-7.3
-7.5

-6.2

.12.2

.13.1
-13.4
-14.6
-14.3
-13.7

-13.8

-7.9
-8.4
-9.4

-10.2
-10.4
-9.9

-9.6

-2.0
-2.5
-5.4
.5.8
-6.5
-6.0

-5.36-11 years

6 years
7 years
8 years
9 years
10 years
11 years

12t[IJIVILt

-13.1
.13.9
14.5
-14.6
.18.7
15.1

-9.1
.9.8

-10.4
-10.4
.12.9
-10.9

-5.2
-5.6
-6.4
-6.1
-8.1
.6.7

-12.7
-13.7
-14.8
-14.4
-18.2
-15.4

-9.2
-9.5

-10.6
-9.7

-12.6
-11.0

-5.6
-5.3
-6.3
-5.0
.8.0
-6.9

-13.0
-12.9
-13.1
-14.1
-16.7
-14.7

-8.8
-9.2
-9.2
-9.5

-11.4
-9.8

-4.1
-5.5
-5.3
-4.7
-6.9
-4.9

2000 cps 3000 cps 4000 cps

P
25 Median

7 2
Median

2
Median

7

Decibels re audiometric zero (ASA-1951)

6-11 years 14.3 .10.3 .6,3 -11.4 -6,2 0,0 .8,6 -2.6 +2.5

6 years -13.1 -9.2 -5.3 -10,1 .4,2 +0.9 -6,8 -1,2 +3,6
7 years -13.7 -9,9 -6.2 -10.4 .4.9 +0,6 -6.9 -1,5 +2,9
8 years 14.1 -10,1 .6,2 .11.7 .6.2 +0,3' -8,1 -2,1 +2,6
9 years -16.0 .11,2 -7,0 -12,2 .7.8 -1,8 .9.2 .3,1 +2,1
10 years -15.5 -11,2 -7,1 .12,2 -7.4 .1.2 -10,1 .4,8 +0,8
11 years -14.8 -10.5 .6,2 .11.6 -6,3 +0,2 -9,4 .3,4 +2,5

.11(12.

6.11 yeara -14.1 -10,0 -6,0 -11,3 -6,0 +0,3 .8,4 .2,4 +2.5

6 years .12.5 -8,5 .4,0 .9,7 .3,8 +1,4 -6,9 4,0 +4.2
7 years -13.4 .9,6 .5,8 -10,0 .4,2 +1,2 -6,2 .1,2 +3,2
8 years .14.6 -10,3 .6,1 .11,5 .6,2 +0,4 .8.8 .2,6 +2,4
9 years .16.6 .11,4 -7.0 .12,2 .8,0 -2,4 .9.0 .3.1 +1,8
10 years -14,2 .10,6 .7,0 -12,1 -6,8 .0,6 .9,7 .4.3 +1,0
11 years .14.6 .10.1 .5,5 .11.6 .6,5 0,0 1,8 -3,0 +2.3

Girls

6.11 years -10,6 -6,6 41,6 -6.4 -0.3 -8.4 .2.4 +2.5

6 years

_-14.6

.13,7 .9.8 .6,0 -10.5 -4.6 +0.3 -6.7 -1,4 +3,1
7 years .14,1 .10,4 .6.7 -11.0 -5.9 -0.3 -7,8 .2.0 +2.6
8 years .13.7 -10,0 .6,3 -12.0 .6,1 +0.3 -7.1 .1,6 +2.9
9 years .15,2 .11,0 .6.9 -12.1 -7.5 4.3 -9.5 .3.1 +2.3
10 years .17,4 .11,8 -7,3 -12.3 -7.9 4.0 -10.4 .5,3 +0.7
11 years .14.9 .11,0 .7,0 -11.5 -6.0 +0.3 -10,1 .4.1 +2,8
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Table 8, Medians and quartile points1 in the distribution of hearing levels at might frequenciei and estimates
for speech among children in the West, by age and sex: United States, 1963-65.--Cm.

Age and sax

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Both sexes.

6000 cps 8000 cps Speech'?

2
Median A

78
P

25

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

..

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Girls

Median P70 70---1 Median25

Decibels re audiometric zero (ASA.1951)

-10.3 / .4,1 +2.0 -12,3 .7,5 1,0 .13,6 .9.9 -6.2

.8,6 .2.4 +2,9 .11.1 .6.0 +0,8 .12,5 -8.8 -5.1

.10,1 .3.9 +2,3 .11,7 -6.5 -0,1 .13.0 -9.3 .5.6

.10,4 .4.3 +2.1 .12.3 -7.6 -0,8 .13.4 -9.9 -6.3

40.7 .4.6 +1.6 .12.9 .8.4 .2.5 .14.2 -10.3 -6.4

-11.3 -5,8 +0.7 -13,0 .9,0 .4.9 .14.8 -11,1 -7.4

-10,4 .4.2 +1.8 -12.6 -7,5 -0.9 .14.0 -10,2 -6,4

.10.1 .3.8 +2.3 -12,2 -7,3 -0,6 -13.4 .9.6 -5.8

-8,1 -1,7 +3,8 -10.5 .4.3 +1,8 .12.2 -8.4 -3.8

.9.6 -3.4 +2.5 .11.7 .6.5 +0.2 -12,8 -8,9 -5.1

-10,2 -4,0 +2,5 -11.8 -7.1 +0,1 -13.4 .9,7 -6,0

.10.8 .4.4 +2,2 -13.4 -8.6 .2.6 -14,5 -10,3 -6.1

.11.6 -5.5 +0.5 .12.7 -8.9 .5.2 .13.8 .10,4 .7.0

.10,6 -4.2 +1,7 -12,5 -7.5 .0.9 .13,9 -10.1 -6,4

40.5 .4.5 +1.6 42.4 -7,8 -1,6 -13.9 -10.2 -6.5

-9.0 -3.0 +2.1 -11.6 -7,1 -0.5 -12.7 -9.2 .5.7

-11.0 -4.6 +1,9 .11.7 -6.6 -0,4 .13.3 .9.7 -6,2

.10.8 .4.7 +1,7 .12.8 -8.0 -1.7 -13,4 -10.0 -6.6

-10.6 -4.7 +1.0 .12.5 -8.1 -2.4 .13.9 .10.3 .6.6

-11.1 -6.1 +0.8 .13.3 -9.0 -4,4 -16.9 .11.9 -7,9

-10.3 -4.2 +2,0 .12.8 .7.5 -0.9 -14,2 .10.3 -6.4

lemedian, and Nsare the points in the distribution of hearing levels below which 25, 50, and 75 per-

cent of the children respectively fall,

2Average of hearing levels at 500, 1000, and 2000 cps.
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Table 9. Mean hearing levels at eight frequencies and estimates for speech of children living
in urban communities by age and sex: United States, 1963-65

Age and sex 250
CPS

500
cps

1000
cps

2000
cps

3000
Cps

4000
Cps

6000
cps

8000
cps Speech.'

Both sexes Decibels re audiometri zero (ASA-1951)

6-11 years -9.5 -9.0 I -7.8 I -9.2 I .5.2 .2.0 -2.6 I -6.2 .8.6

6 years .7.4 .7.2 -6.6 -8.2 .4.6 -1.2 .2.0 -4.6 -7.6

7 years -8,2 -7.6 -6,9 -8.7 -4.3 -1.3 -2,2 -5.6 -7.7
I8 years -9.8 -9.1 -7.5 -9.3 -5.1 -1.9 -3.5 -6.7 -8.6

9 years -9.8 -9.2 .8.0 -9.4 -5.0 -2.0 -2.7 -6.7 -8.9

10 years .10.8 -10.4 -9.0 -9.8 -5.8 -3.0 -3.0 -6.6 -9.8

11 years 11.1 -10.4 .9.1 -9.7 -5.6 -2.7 -2.5 -6.7 -9.6

-9.8 -8.8 -7.6 -8.9 .4.8 -1.9 .2.4 .5.8 -8.4

,Boys,

6-11 years

6 years -7.6 -7.0 -6,2 I -7.9 -4.0 -1.0 -1.8 -3.8 -7,1

7 years -8.6 -7.4 -6.5 .8.5 -4.0 4.2 -2.0 -5,6 -7.4

8 years -9,8 -8.4 -9.0 -4.7 -1.9 -2.8

9 years 10.4 -8..3 -9.3 -5.2 -2.2 -2.7 -6.8 -9.1.

10 years 11.2 .10.2 -8.6 -9.5 -5.4 -2.5 -2.6 -6.3 -9.4

11 years 11.5 -10,6 -8.9 -9.2 -5.2 -2.6 -2.1 -6.2 -9.6

Girls

6-11 years .9.2 -9.1 -8.1 -9.4 -5.5 -2.2 -2,9 -6,6 -8.9

6 years -7.2 -7.4 -6.9 -8.6 -5.4 -1.5 -2.3 -5,4 -7,8

7 years -7.9 -7.8 -7.2 -8.9 -4,9 -1.7 -2.4 .5.6 -8.0

8 years -9.9 -9.8 -8.0 -9,7 -5.7 -1.9 -4.1 -7.5 .9.0

9 years -9.1 -8.9 -7.6 -9.5 .4.9 -2.0 -2.6 -6.6 -8.7
10 years 10.5 .10.7 -9,3 -10.1 -6.2 -3.6 .3.4 -6.9 -10.2
11 years .10 7 .10.3 -9.3 -10.0 -6.0 -2.9 -2. -7.4 .9.9

lAverage of hearing levels at 500, 1000, and 2000 cps.
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Table 10. Mean hearing levels at eight frequencies and estimates for speech of children living
n rural areas, by age and sex; United States, 1963-65

Age and sex
250 500 1000 2000 3000 4000
cps cps cps cps cps cps

Both sexes

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

Boys

6-11 years

6 years

7 years

8 years

9 years

10 yeaLs

11 years

Girls

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

32

6000 8000
cps cps

Decibels re audiometric zero (ASA-1951)

Speechl

-9.3 -9.1 -8.0 -9.1 -5.4 -2.1 -2.4 -5.7 -8.7

-7.4 -7.5 -6.9 -8.3 -5.0 -1.4 -2.2 -4.0 -7.6

-8,0 -7.6 -7.2 -8,6 -4.9 4.9 -2,0 -5.5 -7.7

-9.6 -9.5 -7.9 -9,2 -6.0 -2.6 -2.8 -6.3 -8.8

-9.8 -9,6 -8.3 -9.3 -5,1 -2.0 -2.0 -5,6 -9,1

-10.4 -10.6 -8.9 -9,6 -6,0 -2.8 -6.9 -9,8

-10,3 -9.9 -8.7 -9,1 -5.0 -1.9 -1.8 -5.7 -9.3

-9.6 -9.1 -7,9 -8,9 -5.1 -2.0 -2.0 -5.5 -8.6

-7.8 -7.3 -6,8 -8.1 -4.2 -1.4 -1.9 -3.1 -7,2

-8,3 -7.7 -7.1 -8,4 -4.4 -1.7 -1.8 -5,5 -7.6

-9.7 -9.0 -7.7 -8.9 -5,8 -2.7 -2.6 -5.7 -8.6

10.3 -10.1 -8.7 -9.3 -5.3 -2.2 -1.8 -5.7 -9.3

10.8 -10.5 -8,9 -9.5 -6.1 -2.3 -2.6 -7,3 -9.7

10.9 -10.4 -8,6 -9,2 -5.0 -2.0 -1.0 -5.8 -9.4

-8.9 -9.1 -8,1 -9.2 -5.6 -2.2 -2.8 -6,0 -8.9

-7,0 -7.8 -7,1 -8.7 -5.9 -1.4 -2.7 -5.1 -8,0

-7.8 -7.6 -7.4 -8.9 -5,5 -2.3 -2,4 -5.6 -8.0

-9.5 -10.0 -8.3 -9.7 -6.3 -2.7 -3.1 -7.1 -9.2

-9.4 -9.3 -8,2 -9.4 -5.1 -1.9 -2.4 -5,7 -9.0

10.1 -10.7 -9,1 -9.9 -6,0 -3.3 -3.7 -6.7 -10.0

-9.8 -9.5 -8.9 -8.9 -5,0 -1,8 -2,6 -5.8 -9.3

lAverage of hearing levels at 500, 1000, and 2000 cps.



Table 11. Mean hearing levels for speech (estimated)
t

of children living in urban communities,
by size of place of residence, age, and sex! United States, 1963-65

Age nnd sex

Urbanized areas

3 million
or more

1,0-2,9
million

250,000-
999,999

Urban places outside
urbutized areas

Less than 25,000
250,000 or more

Both sexes

6-11 years

6 years

7 years

8 years

9 :;ears

10 years

11 years

.1.12.Y1

6-11 years

6 years

7 years

8 years

9 years.

10 years -

11 years

NO

Girls

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

Decibels re audiometric zero (ASA-1951)

-8.5 -8,7 -8.4 -8.5 -8.3 -8.6

2,500-
9,999

-9.4

7-,1
- 7.4

-8.7

-8.8

- 9,3

-9,5

-8. 1

-7,0 -6.8

- 7,4 -6.9

- 8,5 -7.4

-9.4 -8,7

- 9,6 -9,6

-10,1 -10,1

-8,8 - 8.3

-7,7

-7.2

-8.9

-7.7

-9,8

- 8.9

-6.8

-8.5

-6.7

-8.7

-8.3

-9.8

-8.2 -7.8

-7,1

-8.1

-7.6

-7.4

-9.2

-10.5

-8.7

- 7.8

-8.7

-9,5

-8.3

-11,1

-10.2

-8.7

-6.9

- 7.3

- 8.3

- 8.7

-9.1

-8,6

- 8.9

- 7,2

- 6.7

- 8.4

- 9.7

-9.3

-11.1

- 8,7

- 6.3

- 7.4

-6.0

-10,5

- 9,5

-10,1

- 8.5

- 7.3 -7.9

- 7.3 -7,3

- 9.4 -6.2

- 7.3 -8,9

-9.9 -7,4

- 8.4 -9.5

- 8.8 -8.8

- 7.1

-8.2

- 7.4

-8.3

- 10,0

-10.8

- 8.5

-6.8

- 8.6

-9.4

- 8.3

-9.7

-10.1

- 10.0

-7.6

- 7.7

-9.2

-9,0

-9.8

-10.4

- 7.0

- 8,3

- 8.9

-9,0

-10,1

-9.1

- 7.4

-6.4

-9.1

- 7,3

-9,9

-10.2

-8.5 -6.6

-7.5 -9.9

- 8.6 -7.8

- 8,5 -8.6

-9.8 -10.5

-9,8 -10.6

lAverage of hearing levels at 500, 1000, and 2000 cps.
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- 7.5

-8,6

- 8.1

- 7.1

-8.6

- 10.8

- 9.4

- 9.2

- 9,8

- 8.5

- 12.2

- 10.7
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Table 12, Mean hearing levels at eight frequencies and estimates for speechlof children by rate
of population change in place of residence from 1950 to 1960 and age: United States, 1963.65

Rate of population change
and age

250
cps

500
ept3

1000
Cpa

2000
cps

3000
Cpa

4000
cps

6000
cps

8000
cps

Speech'

Loss

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

MI=

Below-average gain

6.11 years

6 years

7 years

8 years

9 years

10 years

11 years

Average gain

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

Above-average gain

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

1M1

1M1

-9,8

Decibels re audiometric zero (ASA.1951)

-9,0 .8.2 -9,1 -4.9 .2,2 -2.4 -6,9 -8.7

-9.5

.7,1

-7,5

-9,1

-9,3

-10.6

-10.2

-8, 5

-7.0

-7.4

-8.1

.7,9

-9,1

.9.6

.7.1

- 8,2

.8.6

-9,5

.9,2

.9,6

-9.2

-9,0

.4.9

.4.4

- 5.1

-4.5

-5.7

.4.6

-4.3 -1.4

- 1.9

-2.2

- 3.6

-1.4

-3,1

- 1,7

-2.5

-8,9

-4,5

- 5.7

- 5.2

-5.6

.4.4

-6.3

.7.4

- 8.7

-8,7

- 9.8

-9,8

- 8.2

.7.2

-8.6

-10.0

.9.7

. 10.7

- 11.0

-6,6

-7,6

-8.8

-8.2

-9.7

-10.3

-8.9 -8.3

-7.0 -6.6

- 7.9 .7.2

- 9.0 -8,1

-9.1 -8,6

.10.1 -9.4

- 10.7 -9.6

.9.7 -10,1

-5.6 -7.7 -4.0 -6.5 -2.1 -4.2

-6,1 -8.9 -4.2 -1,1 -2.3 -5.6

-6.8 -8.8 -4.2 -1.2 -3,1 -6.6

- 7.4 -9.1 -4,1 -1.5 -2.1 -6.9

- 8.2 -9.6 -4.5 -2.0 -2.6 -6,8

-8.3 -9.5 -4.8 -2.3 -2,6 -7.4

.7.1 -8.6 - 4,2 -1, 9 - 1,8

-6,0

-6.6

- 6,6

-7.2

- 8.0

-8,3

-8,9

- 8,0

. 8,2

-8,5

-8.9

-8.8

- 8.7

-10.0

.3.8

- 3.9

-4,0

-4.6

-4.7

-7.0

-0.6

- 1.1

-1.3

-1.8

- 2.7

- 2.1

-3.5

-1.4

- 1.7

- 2.1

-2,5

-1.3

-1,4

-3. 7

- 7.6

- 8.2

.9,9

.10.0

-11,2

-11.2

-8.5

.8.1

-10.0

-10.8

-11.7

-11.2

-7.8

-7.2

.7.9

-9,5

.10.3

-9.9

-8.9

.9.0

-10.3

-10.3

-10,9

.10.5

-5,9

.5.2

.7.6

- 7.6

.8.2

.7.4

- 2.4

-2.2

-3,0

-3.3

-4.6

.4.1

-2.6

.2.4

-4.4

-4.2

-4.6

-3,6

-6.7

-7.5

-8.2

- 8,2

- 9,2

-9.4

-6.2 .8.0

-4.6 -7.0

- 6.4 -7.3

-6.6 -7.6

-6.5 -8.2

-6.3 -8.7

- 6,7 -8.8

- 7.0 -9.7

-5.1 -8.4

-5.5 -8.0

-7.7 -9.6

.7.6 -10.3

-7.8 .11.0

-7.9 -10.6
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lAverage of hearing levels at 500, 1000, and 2000 cps.
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Table 13, Mean hearing levels for speech (estimated)1 and at 2000, 4000, and 8000 cycles persecond for children,by annual family income and age; United States, 1963-65

Frequency and age Less than
$3,000

$3,000.
$4,999

$5,000-
$6,999

$7,000.
$9,999

$10,000-
$14,999

$15,000
or more

Speech]. Decibels

-7.7

re

-8.1

audiometric

-8,6

zero

-9,2

(ASA-1951)

-9,3 -10,4
le IN, WI6-11 years

6 years-- -6.4 -6,6 -7.7 -7,7 -7.6 -8.9
7 years -7,4 -7.3 -8.3 -7.5 -7.5 -7,2
8 years -7.5 -8,5 -8.0 -9,4 -8.7 -9,7
9 years

-7.4 -8,4 -8.8 -9,6 -10,0 -11.3
10 years -8.3 -9,0 -9.7 -10,0 -10.9 -12,1
11 years - - -8,9 -8,8 -8,9 -10.6 -10.5 -11.9

2000 cps

6-11 years -8,0 -8.8 -9,1. -9.7 -10.1 -10.5

6 years -7.7 -7,7 -8.1 -8.4 -9.3 -8.9
7 years -8,1 -8.8 -9.1 -8.5 -9.5 -7.0
8 years -7.9 -9.5 -9.1 -9.7 -9.6 -10.7
9 years -7,6 -9.1 -9.2 -10.7 -9.6 -11,9
10 years - -8.3 -8.9 -9,7 -10.3 -11.1 -12.3
11 years -8.2 -8.7 -9.1 -10.3 -10.6 -11.0

4000 cps

6-11 years -0.7 -1.2 -2,1 -2.7 -3.6 -3.6

6 years .0.1 -0.1 -1.3 -2.1 -2,2
7 years -0.8 -1,2 -1.3 -1.8 -2.8 -0.2
8 years -0.6 -0.8 -2,0 -2.6 -3,2 -3.0
9 years -0,1 -1,4 -2,6 -2.6 -3,6 -5,2
10 years -1,2 -1,5 -3.2 -3.4 -5.0 -4.6
11 years -1.3 -1.6 -1.9 -3.3 -3,8 -4,6

8000 cps

6-11 years -5.4 -5.6 -5.9 -6,5 -6.9 -7,2

6 years -8.9 -3,5 -4,8 -5.3 -4.6 -4,0
7 years I. as lata .,.0 -6,0 -5.5 -5.0 -6.8 -5.9
8 years al as -6.4 -5,6 -6.3 -2,1 -7,2 -7.4
9 years -5,1 -6.7 -5,8 .7.4 -7.5 .9,2
10 years -5.6 -5.7 -6,3 -7.1 -7.8 -8,0
11 years .6.4 -3,0 .6,2 .7.0 .7.0 -7.7

lAverage of hearing levels at 500, 1000, and 2000 cps,
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Table 14. Medians and quartile points1 in the distribution of hearinglevels ateight frequencies among chil.
dren, by annual family income and age: United States, 1963-(5

Frequency and age

Less than $3,000 $3,000-$4,999

25 Median p
75

P26 Median P75

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 years
9 years
10 years
11 years

6 years
7 years
8 yawn
9 years
10 years
11 years

250 cps

500 cps

1000 cps

2000 cps

3000 cps

4000 cp$

6000 cps

10.01.20.

Decibels re audiometric zrro (ASA, 1951)

-11.8 .7.4 -1.5 .12.4 -8.6 -4.4

-12.7 -8.8 -4.8 -12.5 -8,6 -4.0
-13.3 -9.6 .5.9 43.4 -9.6 -5.9

- 13.2 -9.6 .6.1 -14.0 -10.1 -6,2

-14.2 -10.0 -5.8 -14.4 -10.6 -6.6

-14.0 -10.4 .7,0 -13.8 -10.2 -6.4

-11.5 -7.2 -1.4 -12.1 -7.9 -2.4

-12.2 -8.2 -3.2 -11.9 -7.6 -1.8

-13.0 -8.6 -3.5 -13.4 -9.2 -4.6

-13.2 -9.4 -5.5 -13.2 -9.2 -4.8

- 13.4 -9.4 -5.6 -14.1 -9.8 -5.6

- 13.6 -9.9 -6.2 -13.6 -10.0 -6.2

-11.1 -6.8 -0.6 -11.6 -7.3 -1.4
-12.2 -8.0 -1.7 .11.9 -7.4 -2.1

-12.0 -7.8 -2.2 -12.4 -8.0 -2.0

-12.1 -7.8 -2.0 -12.5 -8.6 -3,8

-12.6 -8.8 -4.4 -12.6 -8.8 -4.7

-12.6 -9.0 -5.0 -12.8 9.0 -4.8

-12.1 -8.0 -3.0 -12.4 -8.3 -3.2

-12.4 .8.6 -4.4 -13.0 -9.2 -5.3

-12.8 -9.0 -4.6 -14.0 -10.1 -6.2

-12.4 -8.7 -5.0 -13.6 -9.6 -5.8

-13.0 -9.0 -4.7 -13.3 -9.3 -5.1

-13.0 -9.1 -5.3 -12.8 -9.4 -6.0

.g.g .3,0 +1.6 -10.0 -4.3 +1.2

-9.2 -3.7 +1.3 -10.1 -4.6 +0.6

-10.0 -4.0 +1.4 -10.2 -4.4 +0.9

-9.4 -3.6 +2.0 -10.4 -5.0 +0.6

-10.6 -5.2 +0.8 -10.7 -5.4 +0.3

- 10.3 -5.0 +0,6 -10.1 -4.8 +0.8

-4.2 -0.2 +3.8 -4.5 -0.2 +4.2

-6.1 -0.8 +3.8 -6.0 -1.1 +3.2

-4.8 -0.7 +3.5 -6.1 -1.0 +3,7

-4,3 -0.2 +3.8 -5.8 -1.2 +2.9

-7.2 -1.6 +3.0 -6.8 -1.6 +3.0
-6.6 -1.6 +2.9 -8.0 -1.8 +3.4

. 6.6 .0.8 +4.3 -7.9 -2.0 +3.1

-8.5 -2.0 +3.8 -8.2 -1,7 +3.8
.8.2 -1.9 +3.4 .9.8 .3.8 +2.0
. 8.5 -2,0 +3.9 -8.3 -2.2 +3.0
-9,3 -2.9 +2,9 -8,6 -2.6 +3.0
..9.1 .2.4 +3,4 -9.3 -2.6 +3.8

- 10.4 -4,6 +1,1 -11.0 -5.4 +2.0

- 10.6 -4.8 +1.0 -12.0 -6.8 -0.5

-12.4 -8.0 -1,5 .11,4 -6.4 0.0

.12.1 .7,0 +0,4 -12,5 m7.7 -1.1

.11.6 .6.7 -0.3 -11,9 -7.4 -1,0

.12.0 .7.0 -0.4 .12.2 -6.8 +0,2

Pmmedian,
tb

and Pm are the points in the distribution oR hearing levels below which 25, 50,and 75 per.

cent of the children, spectively, fall.
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Table 15, Medians and quartile points' in the distribution of hearing levels for speerh2 among

children, by annual family income, age, and sex: United States, 1963-65

Age and sex

6-11 years

6 years

7%years

8 years- -

9 years -

10 years

11 years --

Both sexes

mr
Less than $3,000 $3,000-$4,999

Median AM P25

6-11 years

6 years -

7 years- - --

8 years- ---

9 years

10 years

11 years

.Boys

6-11 years-.

6 years

7 years---

8 years

9 years

10 years

11 years-

Girls

38

44

Decibels re audiometric zero (ASA-1951)

-12.3 -8,6 -4.8 -12.4 -8,7 -5,1

-11.6 -7.4 -2.2 -11.8 -7.8 -2.7

-12.2 -8.4 -3.8 -12.1 -8,0 -3.0

-12.4 -8.8 -5.0 -13.0 ' -9.2 -5.4

-12.2 -8.6 -4.8 -12.4 -9.0 -5.2

-12.7 -9.3 -5.8 -12.8 -9.2 -5.6

-12,7 -9.2 -5,6 -12.6 -9.4 -6.2

.12,2 -8.5 -4,4 -12,4 -8.7 -5.1

-11.2 -6.8 -0.8 -11.5 -7.4 -1.8

-12.1 -8.4 -3.9 -11.9 -7.5 -2.1

-11.9 -8.3 -4,1 -13.0 -9.3 -5.5

-12.3 -8.6 -4.4 -12.7 -9.5 -6.3

-13.0 -9.6 -6.2 -12.3 -8.8 -5.3

-12.7 -9.2 -5.7 -12.7 -9.6 -6.5

-12.3 -8.7 -5.0 -12.4 -8.7 -5.1

-11.9 -8.1 -3.5 -12.0 -8.2 -3.5

-12.3 -8.3 -3.7 -12.3 -8.4 -3.8

-12.8 -9,3 -5.8 -12.8 -9.0 -5.2

-11.9 -8.5 -5,1 -12.1 -8,4 -4.1

-12.5 -9.0 -5.4 -13.2 -9.5 -5.9

-12,7 -9.1 -5.4 -12.4 -9.1 -5.8



Table 15, Medians and quartile points' in the distribution of hearing levels for speeoh2 among
children, by annual family income, age, and sex: United States, 1963-65--Con.

$5,00046,999 87,000-89,999 810,000-814,999 815,000 or more

P25 Median /1M P
'25

[Median
7

P25 Median
7

P25 Median fi
'5

Decibels re audiometric zero (ASA-1951)

42,8 -9,2 -5.6 42,9 -9,5 -6.21 43.0 -9.6 -6.1 -13,9 40.3 -6,7

-12,2 -8,5 -4.4 -12.1 ,.-8,8 -5.4 -12.6 -8,9 -54 -13.4 -9.5 -5.6

-12.7 -9.0 -5,4 -12,1 -8.6 -4.6 42.4 -8.7 -4.8 -12.0 -7.8 -3.8

-12.8 -9.0 -5.0 -13.1 -9.8 -6.5 -12.4 -9.1 -5.8 -13.4 -10,0 -6.6

-13.2 -9.5 -5,8 -13,3 -9.8 -6,4 -13.3 -10.0 -6.8 -14.1 -19.8 -7,6

-13.3 -9.8 -6.4 -13.2 -10,0 -6.7 -14,2 4,0.6 -7.0 -16.4 41.8 .8.0

-13,0 -9,4 -5,7 -13.7 -10,4 -7.1 -13,4 -10.0 -6.7 -14.7 -11,3 -7.8

-12.6 -9,0 -5.4 -12,8 -9,4 -6.0 -12,9 -9.4 -5.9 -13.6 -9.9 -6.2

-12,3 -8,6 -4.8 -11.9 -8.6 -5,3 -12.1 -8,6 -5.2 -13.3 -9.4 -5,4

-12.6 -9.2 -5.8 -11.9 -8.3 -3.9 -12.6 -8,9 -5.1 -11.1 -5.7 -0.4

-12.3 -8.5 -4.0 -13.0 -9.7 -6,3 -12.3 -8,8 -5.3 -13.3 -9.8 -6.3

-12,8 -9,1 -5.4 -13.4 -9,9 -6.4 -13.2 -10.0 -6.9 -12,8 -9.8 -6.8

-12.9 -9,3 -5.7 12,7 -9.5 -6.2 -14,0 -10,2 -6,4 -16.7 -12,0 -8,2

-12.9 -9.3 -5.8 -14,0 -10,6 -7,1 -13,1 -9,7 -6.3 44.8 -11.6 -8,3

-13,1 -9,4 -5,8 -12,9 -9.6 -6.3 -13.2 -9.8 -6.4 -14,2 -10.7 -7.3

-12.2 -8.4 -4.1 -12.3 -8.9 -5.5 -13,1 -9,2 -5,3 -13,4 -9,6 -5.8

-12,7 -8.9 -5.0 -12.2 -8.7 -5.3 -12.2 -8.5 .4.5 -12,8 -10,0 -7.2

-13,2 -9.6 -6,1 -13,2 -9,9 -6,6 -12.5 -9,4 -6.3 -13,5 -10.2 -6.8

-13.5 -9.9 -6.3 -13.2 -9.7 -6.3 -13.4 -10,0 -6,7 -15.4 -11.8 -8.4

-13,7 -10.4 -7,1 4-13,8 -10.5 -7.2 -14,5 -11.0 -7.5 -16,2 -11,7 -7.9

-13.2 -9.4 -5.6 -13.3 -10.2 -7.0 -13.6 -10.3 -7,1 -14.5 -11.0 -7.4

1Pmmedian, and pis are the points in the distributiln of hearing levels below which 25, 50,
and 75 percent of the.children respectively fall.

2Average of hearing levels at 500, 1000, and 2000 cps.
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Table 16, Mean hearing levels for speech (estimated) and at 2000, 4000, and 8000 cycles per
second of children, by education of parent and age: United States, 1963-65

MTM1.11101MS1111004.

6 years

7 years -

8 years

9 years.--

10 years.

11 years

6 years

7 years

8 years

9 years -

10 years

11 years

6 years

7 years--

8 years

9 years

10 years

11 years

Frequency and age

keech2

6-11 years

2000 cps

6.11 years

IAN.

4000 cps

6-11 years

6 years

7 years

8 years----- -

9 years

10 years -

11 years 1,11

8000 cps

, -11 years--

- MIN

--

"Alidft.r

Less than
5 years

-6.1 -7.0

-6.0 -7.3

-5.7 -7.5

-6.9 .8.6

-6.6 -8.1

-7.4 -9.1

-7,2 -8.5

-6.7 -7.4

-7.2 -8.8

-6.4 -7.9

-7.9 -8.5

-6.6 .8.8

-7.6 -8.9

-0.7 -0.7

+0,8 -0.6

+1.5 -0.1

+1.6 +0,6

+0.5 -0.9

-0.2 -1.1

+1,3 -1.4

-4.7 -5.8

.3,5 -4.5

-3.9 -4.4

-5.7 -6.0

-4,6 .5.5

.4,9 .6.3

.4.8 -5.9

5.7
years

Years of schooling completadl

8
years

Decibels re audiometric zero (ASA-1951)

-6.6 .8.1 -7.9 -8.3

-6.5

-6.5

-7,6

.7.4

-9.5

-8,6

-8,0

-8.0

-7.7

-8,2

-7.6

-9,8

.8.4

.1.4

-0,8

-0.8

-1.4

-0.8

-2,2

-1,4

-5,4

-5.5

.4,4

.6,5

-4.4

.5.4

-5,4

9.11
years

-6.9

-7,3

-8,1

-8.2

-9.5

-9.3

-8.4

-8.0

-7.9

.9.6

-8.8

-9.4

.9.5

-1,5

0,0

-1.2

-2.2

-0.9

.2.2

-5,7

-3,7

-5.7

.5.7

.5.9

-6.7

.6.4

12
years

-9.1

-7,5

.8,3

-8,7

-9.4

-10.4

-10,2

-9,2

-8,1

-9.2

-9.4

-10.2

-10.2

-10,0

-2,8

-1,9

.1.9

-2,2

-2.8

-4.0

-3,7

-6.4

-4.6

-5.4

-6,9

.7.4

.6,9

.7.5

13-1!, 16 17 years
years years or more

-9.4

-8.3

-8.0

-9,6

-9.2

-11.1

-9.8

.9.8

-9.4

-8.8

-11.0

-9.5

-11.0

.9.5

-3.3

-2,2

-2.3

.2,8

-4.1

-4.1

-3.6

.6.9

-4,5

-7.3

.8.1

-7,7

-7.4

-5.5

-9.9

-7.7

.8,5

-9,9

-10,7

-11.0

-11,3

-9,8

.8,3

-9,7

.10,4

-11.2

-10,9

-10.3

-3,2

-2.0

-2,4

-2.5

-4.2

-3.1

-4.0

.6,8

-4,6

-5,3

-7.2

.8.2

-7.9

-7.2

-9.9

-8.7

.7.6

-10.2

-9,8

-10.2

-11.2

-10.6

.9.6

-9.7

-10.4

-10.5

-11.2

-11.3

-3.8

-2.7

.1.6

-4.6

-2.9

-4.4

-4 3

-7.3

-5.2

.7.1

.3.3

"

.7,9

40

!Father if he is in the home, if not the tuther or guardian,

gAverage of hearing levels at: 500, 1000, and 2000 cps.
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Table 17, Mean hearing levels at sight frequencies and estimates for speech of children 6-11
years of age, by grade in school: %Inited states, 1963-65

1"

Gvade in school
250
cps

500
cps

1000
cps

2000
cps

3000
cps

4000
cps

6000
cps

8000
CPS

Speeehl

Decibels re audiometric zero (ASA-1951)

Kindergarten -6.2 -6.0 -5.4 -7.2 -3.2 +0.2 -1.5 -3.4 -6.4

First grade -7.6 -7.0 -6.4 -8.1 -4.3 -1.1 -2.0 -4.4 -7.2

Second grade -8.6 -8.0 -7.1 -8.8 -4.6 -1.4 -2.3 -6.0 -8.0

Third grade -9.7 -9.2 -7.8 -9.4 -5.2 -2.1 -3,4 -6.4 -8.7

Fourth grade 10.2 -9.8 -8.5 -9.6 -5.4 -2.5 -3.0 -7.2 -9.4

Fifth grade 10,8 -10.3 -8.7 -9.6 -5.7 -2.8 -2.6 -6.5 -9.5

Sixth grade 11.3 -10.8 -9.7 -10.3 -6.2 -3.3 -3.0 -7.2 -10.4

Seventh grade 11.8 -11.2 -10.5 -10.2 -6.2 -3.9 -2.4 -7.0 -10.5

Special ungraded class -8.0 -6.9 -4.4 -6.0 -2,6 +0.8 +1,0 -2.2 -5.6

1Average of hearing levels at 500, 1000, and 2000 cps.
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APPENDIX I

STATISTICAL NOTES

The Survey Design

The sample design for the second cycle of the
Health Examination Survey, similar to the one used
for the first cycle, was that of a multistage, stratified
probability sample o( loose clusters of persons in
land-based segments. Successive elements dealt with
in the process of sampling are primary sampling unit
(PSU), census enumeration district (ED), segment,
household, eligible child (EC), and finally, the sample
child (SC).

At the first stage, the nearly 2,000 PSU's into
which the United States (including Hawaii and Alaska)
has been divided and then grouped into 357 strata
for use in the Current Population Survey and the Health
Interview Survey were further grouped into 40 super-
strata for use in Cycle II of the Health Examination
Survey. The average size of each Cycle II stratum was
4.5 million persons, and all strata fell between the
limits of 3.5 and 5.5 million. Grouping into 40 strata
was done in a way that maximized homogeneity of
the PSU's included in each stratum, particularly with
regard to degree of urbanization, geographic proximity,
and degree of industrialization. The 40 strate were
classified into four broad geographic regions (each
with 10 strata) of approximately equal population and
cross-classified into four broad population density
groups (each having 10 strata). Each of the 16 cells
contained either two or three strata, A single stratum
might include only one PSU, only part of the PSU, (e.g.,
New York City, which represents two strata), or several
score PSU's.

To take account of the possible effect that the
rate of population change between the 1950 and 1960
Census might have had on health, the 10 strata within
each region were further classified into four classes
ranging from those with no increase to those with
the greatest relative increase. Each such class con-
tained either two or three strata.

One PSU was then selected from each of the 40
strata. A controlled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population. In the controlled
selection an attempt was also made t9 maximize the
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spread of the PSU's among the States. While not
every one of the 64 cells in the 4x4x4 grid contributes
a PSU to the sample of 40 PSU's, the controlled
selection technique ensured the sample's matching the
marginal distributions in all three dimensions and being
closely representative of all cross-classifications.

Generally, within a particular PSU, 20 ED's were
selected with the probability of selection of a particular
ED proportional to its population in the age group
5-9 years in the 1960 Census, which by 1963 roughly
approximated the population in the target age group for
Cycle 11. A similar method was used fc-r selecting
one segment (cluster of households) in each ED. Each
of the resultant 20 segments was either a bounded
area or a cluster of households (or addresses). All
of the children in the age range properly resident at
the address visited were EC. Operational considerations
made it necessary to reduce the number of prospective
examinees at any one location to a maximum of 200.
The EC to be excluded for this reason from the SC group
were determined by systematic subsampling.

The total sample included 7,417 children from 25
different States in the ap group 6-11 years with
approximately 1,000 in each of the single years of age.

Reliability

Measurement processes employed in the survey
were highly standardized and closely controlled, Of
course this does not mean that the correspondence
between the real world and the survey results is
exect. nate from the survey are imperfect for three
major reasons: (1) results are subject to sampling
error, (2) the actual conduct of a survey never agrees
perfectly with the design, and (3) the measurement
processes themselves are inexact even though standard-
ized and controlled.

The first report on Cycle 114 describes in detail
the faithfulness with which the sampling design was
carried out. It notes that out of the 7,417 sample
children the 7,119 who were examineda response
rate of 96 percentgave evidence that they were a
highly representative sample of children of this age
In the noninstitutional population of the United Stetes,



The response levels for the various demographic
subgroupsincluding those for age, sex, race, region,
population density, , parent's educational level, and family
incomeshow no marked differentials, Hence it appears
unlikely that nonresponse could bias the findings much
in these respects,

Measures used to control the quality of data florn
this survey in general and for the hearing tests specifi-
cally have been cited previously,

Data recorded for each sample child are inflated
in the estimation process to characterize the larger
universe of which the sample child is representative.
Tho weights used in this inflation process are a product
of the reciprocal of the probability of selecting the
child, an adjustment for nonrespcnse cases, and a
poststratifieci ratio adjustment which increases pre-
cision by bringing survey results into closer alignment
with known U.S. population figures by color and sex
within single years of age 6-11.

In the second cycle of the Health Examination
Survey the sample was the result of three stages of
selectionthe single PSU from each stratum, the 20
segments from each sample PSU, and the sample c hil-
dren from the eligible children, The probability of
selectilig an individual child is the product of the
probability of selection at each stage.

Since the strata are roughly equal in population
size and a nearly equal number of sample children
were examined in each of the sample PSU's, the
sample &sign is essentially self-weighting with respect
to the target population; that is, each child 6-11 years
old had about the same probability of being drawn
into the sample,

The adjustment upward for nonresponse is intended
to minimize the impact of nonresponse on final estimates
by imputing to nonrespondents the characteristics of
"similar" respondents. Here "similar" respondents
were judged to be examined children in a sample PSU
having the same age (in years) and sex as children
not examined in that sample PSU,

The poststratified ratio adjustment used in the
second cycle achieved most of the gains in precision
whkh would have been attained if the sample had
beers drawn from a population stratified by age, color,
and sex and made the final sample estimates of popu-
lation agree exactly with independent controls prepared
by the Bureau of the Census for the noninstitutional
population of the United States as of August 1, 1964

(approximate mid-survey point), by color and sex for
each single year of age 6 through 11. The weight of
every responding sample child in each of the 24 age,
color, and sex classes is adjusted upward or downward

so that the weighted total within the class equals the
independent population control.

Sampling and Measurement Error

In the present report, reference has been made
to efforts to minimize bias and variability of measure-
ment techniques,

The probability design of the survey makes possible
the calculation of sampling errors, The sampling error
is used here to determine how imprecise the survey
test results may be because they come from a sample
rather than from the measurements of all elements in
the universe,

The estimation of sampling errors for a study of
the type of the Health Examination Survey is difficult
for at least three reasons; (1) measurement error and
"pure" sampling error are confounded in the datait
is not easy to find a procedure which will either com-
pletely include both or treat one or the other separately,
(2) the survey design and estimation procedure are
complex and accordingly require computationally in-
volved techniques for the calculation of variancas, and
(3) from the survey are coming thousands of mastics,
many for subclasses of the population for which there
are a small number of cases, Estimates of sampling
error are obtained from the sample data and are
themselves subject to sampling error which may Ir.;
large when the number of cases in a cell is imall
or even occasionally when the number of cases is
substantial,

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
table I, These estimates have been prepared by a
tz.plication technique which yields overall variability
through observation of variability among random &lb-
samples of the total sample, This method reflects
both "pure" sampling variance and a part of the
measurement variance, A similar replication technique
was used to determine the sampling variability of thff
correlation coefficients sh,mn in the Findings section.

In accordance with usual practice, the interval
estimate for any statistic may be considered the range
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Table I, Standard errors of estimates for average hearing levels for speech (estimated) and total number
of examinees, by selected characteristics: United States, 1963-65

Characteristic

Total number
of examinees

Race
White
Negro
Other races

Region
Northeast
Midwest
South
West

Urban area
3 million or more
1-2.9 million
250,000-999,999
Under 250,000
25,000 or more
10,000-24,999
2,500-9,999

Rural area

Population change
LOSS
Below-average gain
Average gain
Above-average gain

Income
Under $3,000

5,000- 6,999
7,000- 9,999
10,000-$14,999
15,000 or more

Education of parent
Less than 5 years
5-7 years
8 years
9-11 years
12 years
13-15 years
16 years
17 years or more

Grade in school
Kindergarten
First
Second
Third
Fourth
Fifth
Sixth
Seventh
Special class

Total
number

of
examinees

Bnth
PIMOO
6-11

years

II II II 7,119

6,100 0,25
987 0.50
32 1.60

1,782 0.50
1,896 0.55
1,707 0.45
1,734 0.85

1,493 0.30
964 0.65
808 0.85
572 1.20
341 1,10
210 1.45
408 0,50

2,323 0.40

1,827 0.50
1,688 0.70
1,889 0.45
1,715 0.50

1,223 0.40
1,280 0.25
1,652 0.30
1,451 0.25
813 0.25
329 0.35

472 0.65
656 0.45
787 0.35

1,466 0.25
2,192 0.25

550 0.30
537 0.25
373 0.30

94 0,75
1,127 0.25
1,258 0.25
1,249 0.30
1,208 0.35
1,078 0.25
791 0.30
167 0.55
100

Boys Girls

6-11 6 9 11 6-11 6 9 11
years years years years years years years years

3,632 575 603 628 3,487 536 581

Standard error in dB re audiometric zero (ASA-1951)

0.25
0,60
2.70

0.55
0,50
0.45
1,10

0,40
0,75
0.95
1.10
1.05
1.40
0,60

0,40

0.55
0.85
0.45
0,50

0.55
0.20
0,30
0.25
0,40
0.40

0.85
0,60
0.30
0.25
0.25
0.35
0,40
0.40

0.85
0.30
0.30
0.35
0.40
0.30
0 40
0.65

0,35
0.45
19.95

0.75
0.90
0.35
1.20

WM.

01.40

IOW 11111

0.45
0.80
0.60
0,35

0.65
0.35
0.60
0,60
0.70
1.35

. .16

.64.
MM.

ma.
ma.

NI A&

U..
14.061

Mft.
.11.1

0.35
0.85
1.60

1.00
0.45
0.55
1.30

MM.
MMO

MM.
MWM

MM.

0.75
1.25
0.70
0.80

0.70
0.45
0.40
0.65
0.65
0.95

MM.
.44.10

MM.
Y..

M..

M.0
Yr.

. mi

m6 ram

r r
.ma
marm

rm.

0.35
0.85

26.95

0.55
0.35
0.50
1.30

IN Mel

1.1

0.95
0.85
0.50
0,60

0.85
0.40
0.70
0.45
0.50
0.60

MM.
..1110

.M.

MO.
M..
0160
M.S11

ses

rra
am.
arm
ram

0.25
0.40
1.90

0.50
0.60
0,53
0,70

0.30
0.65
0.85
1.40
1.25
1,85
0,65

0.40

0.60
0.70
0,50
0.60

0.35
0.40
0,35
0.35
0.40
0,35

0.75
0,40
0.50
0.25
0.30
0,40
0.30
0.60

1.10
0,30
0.35
0,30
0.35
0,25
0.30
0.65

OM.

0.30
0.40

14.35

0.65
0.55
0.60
0.75

m

MM.
MM.
.10 0. .1

1.

MMM

0.55
0.80
0.55
0.80

0,35
0.75
0.50
0.50
0.70
1.70

MU.

grail

Miam

...

...
air.

aMM

..0.

. . a

aril
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1Average of hearing levels at 500, 1000, and 2000 cps,
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564

0.40 0.35
1.05 0.45

11.15 19.15

0.85 0.60
0.80 0.85
0.75 0.55
1.10 1.00

MOM 26 IN

0.80 0.50
0.90 1.00
0.75 0.95
0.65 0.55

0,65 0.30
0.60 0.65
0.75 0.75
0.50 0.60
0.70 0.80
0.80 0,75

MM.
U..

MM.



within one standard error of the tabulated statistic
with 68-percent confidence, or the rano within two
standard errors of the tabulated statistic with 95-
percent confidence. The latter is used as the level
of significance in this report.

An approximation of the standard error of a differ-
ence do x -y or .wo statistics a and e is given by the
formula Sd (S,42 S: )112 wheie ; and Sy are the
sampling errors, respectively of x and y shown in

table I.

Small Categories

In some tables magnitudes are shown for cells
for which the sample size is so small that the sampling
error may be several times as great as the statistic
itself. Obviously in such instances the statistic has
no meaning in itself except to indicate that the true
quantity is small. Such numbers, if shown, have been
included in the belief that they may help to convey an
impression of the overall story of the table.

---- 0 0 0
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APPENDIX II

DEMOGRAPHIC AND SOCIOECONOMIC VARIABLES AND RELATED TERMS
Ap,The age recorded for each chikl was the age

at last birthday on the date of examination, The age
criterion for inclusion in the sample used in this survey
was defined in terms of age at time of interview, Since
the examination usually took place 2 to 4 weeks after
the interview, some of those who were 11 years old
at the time of interview became 12 years old by the
time of examination. There were 72 such cases, In the
adjustment and weighting procedures used to produce
national estimates, these 72 were included in the 11-
year-old group.

Race,Race was recorded as "white," "Negro,"
or "other races." The last category included American
Indians, Chinese, Japanese, and all races other than
white or Negro. Mexican persons were included with
"white" unless definitely known to be American Indian
or of another race, Negroes and persons of mixed
Negro and other parentage were recorded as "Negro."

Geographic regionsFor purposes of stratification
the United States was divided into four broad geographic
regions of approximately equal population. These re-
gions, which correspond closely to those used by the
U.S. Bureau of the Census, were as follows;

Region

Northeast

Midwest

South

West

States Included

Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania
Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Iowa, and
Missouri
Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North
Carolina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas
Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas,
Nebraska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

Urban and rural areas...The definition of urban
tl44 rural areas waa the same as that used in the 1960
Census. According to this definition, the urban popu-
lation was comprised of all persons living in (a) places
of 2,500 inhabitants or more incorporated as cities,
boroughs, villages, and towns (except towns in New
England, New York, and Wisconsin); (b) the densely
settled urban fringe, whether incorporated or unin .
corporated, of urbanized ateas; (c) towns in New
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England and townships in New Jersey and Pennsylvania
which contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or more, or
a population of 2,500 to 25,000 and a density of 1,500
persons or more per square mile; (ci) counties in
States other than the New England States, New Jersey,
and Pennsylvania that had no incorporated municipal-
itie:s within their boundaries and had a density of 1,500
persons or more per square mile; and (0) unincorpo-
rated places of 2,500 inhabitants or more not included
in any urban fringe. The remaining population was
classified as rural.

Urban areas are further classified by population
size for places within urbanized areas and other urb4:',
places outside urbanized areas.

Grade in school.The grade that the child attended
at the time of interview was used here and later veri-
fied against school records. The grade of those chil-
dren on summer vacation was considered to be the
grade that they would enter when school resumed.

Education of parent or guardiansThe highest
grade completed in school was recorded. The only
grades counted were those attended in a regular public
or private school where persons were given formal
education,. whether during the day or at night, and
whether attendance was full or part time. A "regular"
school is one which advances a person toward an
elementary or high school diploma, or a college,
university, or professional school degree, Education
in vocational, trade, or business schools outside the
regular school system was not counted in determining
the highest grade of school completed.

Family incomesThe income recorded was the
total income of the past 12 months received by the
head of the household and all other household members
related to the head by blood, marriage, or adoption.
This income was the gross cash income (excluding pay
in kind) except in the case of a family with their own
farm or business, in which case net income was re-
corded.

ParentsA parent was the natural parent or, in
the case of adoption, the legal parent of the child.

Guardian. A guardian was responsible for the
care and supervision of the child. He (or she) did not
have to be the legal guardian to be considered tile
guardian for this survey, A guardianship could only
exist when the parent(s) of the child did not reside
within the sample household.

Head of household. Only one person in each
household was designated as the "head," He (or she)
was the person who was regarded as the "head" by the
members of the household, In most cases the head was
the chief breadwinner of the family although this was
not always true. In some cases the head was the parent
of the chief earner or the only adult member of the
household,
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APPENDIX III

STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO

The sound pressure standards for "normal" audi-
tory thresholdthe 1951 American Standards Associa-
tion audiometric zeromaintained by the National
Bureau of Standards were derived from data of the
National Health Survey of 1935-36, as described pre-
viously. The original measurements were determina-
tions of voltages applied at the texminals of the audi-
ometer earphones used in the survey for the subgroup
of persons with "normal" hearing. These threshold
data were transferred by loudness balancing to a group
of standard earphones designed especially for stability
in calibrationthe Western Electric 705-A. After loud-
ness balancing, the earphones were placed on an NBS
9-A standard calibrating coupler and their response
was measured.

Later, and in a similar fashion, the National
Bureau of Standards transferred the threshold from the
Western Electric 705-A earphone to five other types of
earphonee.

The threshold standards in terms of sound pressure
in a standard coupler will be valid for the earphones
of these types provided the earphone cushions are of
controlled profile, thickness, and compliance; the dis-
tance from the front of the face of the moving diaphragm
to the plane of the cushion is held constant; and the
earphone is held against the ear with a constant coupling
force.2,10 They will not apply to earphones of other
tYPes.

The transfer characteristics for the TDH-39 ear-
phones used in this survey were determined through a
scientifically designed and carefully controlled study
on 12 human subjects done for the National Center for
Health Statistics at the Acoustics Laboratory of the
University of Pittsburgh."

The new (1964) standard reference zero recom-
mended by the Irternational Organization for Standard-
ization (ISO" °was adopted in the 1969 American
National standard for audiometers after completion of
this survey to replace the differing 1951 American and
the 1954 British Standards.17 Since these new Otandards
are appearing in many of the journals and other technical
publications, the comparison of them with the 1951
American Standard on the 705-A earphones and the
TDH-39 earphones used in this survey is shown in
table II.

The thresholds for the 1951 American Standard
and the recommended ISO Standard on the 705-A ear-
phones are rounded to the nearest 0.5 dB in accordance
with the ISO method of presentation. The TDH-39
thresholds are retained in the form used to convert
the findings from this survey to decibels re 0.0002
dyne per square centimeter for comparison with
findings from other studies in which different instru-
ments were used.

Table II. Comparison of 1951 American Standard and the
zero

250 cps--
500 cps

1000 cps
2000 cps
3000 cps
4000 cps
6000 cps
8000 cps

recommended ISO Standard for reference

Frequency

1951 American Standard
for reference zero of:

1

Recommcnded ISO
Standard for

reference zero
of WE-705A
earphonesiWE -705A

earphonesl
TDH -39
earphonesi

I

a

4

Decibels re

39 6
25 , 0
16.5
17.0
216
15
217.5
20.9

0.0002 dyne

45.4
30.0
22.6
21.8
26.7
16,9
23.9
26.5

per square cm.

24 5
11,0
6.5
8.5
7.5
9.0
8, 0

9.5

10n NBS 9-A coupler. TDH39 earphone reference values shown here are those determined for the
Health Examination Survey instruments at the UniverOty of Pittsburgh.11 The oLher two sets were

! determined by averaging many different determinations from many different countries available
from the National Bureau of Standards

2Estimated.

iii1101.1.1iiiiii1 0 0

* ti, 8, COVEfitIMENT PRINTINO OFFICE 1012 462403/1
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VITAL AND HEALTH STATISTICS PUBLICATION SERIES

Formerly Public Health Service Publication No, 1000

Series 1. Programs and collection procedures.Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions,
and other material necessary for understanding the data.

Series 2. Data evaluation and methods research. Studies of new statistical methodology including: experi-
mental tests of new survoy methods, studies of vital statistics collection methods, new analytical
techniques, objective evaluations of reliability of collecte0 data, contributions to statistical theory.

Series 3. Analytical studies. Reports presenting analytical or interpretive studies based on vital and health
statistics, wirrying the analysis further than the expository types of reports in the other series,

Series 4. Documents and committee reports.Final reports of major committees concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised
birth and death certificates.

Series 10. Data from the Health Interview Survey.Statistics on illness, accidental injuries, disability, use
of hospital, medical, dental, and other services, and other health-related topics, based on data
collected in a continuing national household interview survey.

Series 11. Data from the Health Examination Survey.Data from direct examination, testing, and measure-
ment of national samples of the civilian, noninstitutional population provide the basis for two types
of reports: (1) estimates of the medically defined prevalence of specific diseases in the United
States and the distributions of the population with respect to physical, physiological, and psycho-
logical characteristics; and (2) analysis of relationships among the various measurements without
reference to an explicit finite universe of persons,

Ser.es 12. Data from the Institutional Population Surveys Statistics relating to the health characteristics of
persons in institutions, and their medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients.

Series 13. Data from the Hospital Discharge Survey. Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals.

Series 14. Data on health resources: manpower and facilities.Statistics on the numbers, geographic distri-
bution, ana characteri6tics of health resources including physicians, dentists, nurses, other health
occupations, hospitals, nursing homes, and outpatient facilities.

Series 20. Data on mortality.Various statistics on mortality other than as included in regular annual or
monthly reportsspecial analyses by cause of death, age, and other demographic variables, also
geographic and time series analyses.

Series 21. Data on natality, marriage, and divorce.Various statistics on natality, marriage, and divorce
other than as included in regular annual or monthly reports--epecial analyses by demographic
variables, also geographic and time series analyses, studies of fertility..

Series 22. Data from the National Natality and Mortality Surveys.Statistics on characteristics of births
and deaths not available from the vital records, based on sample surveys stemming from these
records, including such topics as mortality by socioeconomic class, hospital experience in the
last year of life, medical care during pregnancy, health insurance coverage, etc.

For a list of titles of reports published in these series, write to:
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Office of Information
National Center for Health Statistics
Public Health Service, HSMHA
Rockville, Mci, 20852
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